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Turret drills save on 96 operations for the Terrier—page 92 





it’s mainly a matter of TIMING! 


When an old machine costs you more than it earns, 


replacement pays for itself! 


Ti 
1ere comes a time in the life of any 


machine, when it will no longer produce 
at a profit — a time beyond which its con- 
tinued use represents a financial loss to 
vour company. This point of obsoles- 
cence may be the result of physical aging 
or of technological advances. In either 
case. the result is the same — money 


wasted that could be saved by the invest- 


Determining when to replace a m 
chine is too important for guesswork 
rule-of-thumb computations. Only pr 
cise methods of comparative cost anal 
sis will give you the right answer. O 
sales engineers are well experienced 
making obsolescence studies and will I 
glad to do the same for you. Simil 
studies have pointed the way to many it 


ment in a new machine. portant savings. 





For Example: A manufacturer of aircraft in- 
struments had fot using a 5-year-old precision 
lathe to perform boring, turning and facing 

operations on instrument cases. But when this 
was replaced with a new Heald Model 0 Unit- 
Type Bore-Matic like that shown at the right, 
operating costs for the same production were 
immediately reduced by over 78%. In addition, 
the elimination of a separate burring operation 
and reduced assembly time made further im- 
portant savings, as indicated by the cost analy- 
sis below. 





Old Machi New Mach 
Parts per hour $ 20 
Parts per year (Req'd. Prod 10,000 10,000 
Direct and Indirect Labor, per year $20,349 $ 6,055 
Scrap Losses, per year .$ 500 $ 30 
Annual Maintenance Cost $ 600 $ 300 
Annual Operating Cost . $21,449 $ 6,655 
Basic Annual Saving, New Machine ees $14,794 
ar tional Sav ng from elimination of 
parate operation $ 500 
dd Aienal Saving from reduced assembly time.. $ 1,500 
Total Saving Per Year $16,794 
Return on Investment for New Machine ....... 84% 





YOU pay for obsolescence. Replacement pays for itself! 
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Waste, Waste, Waste... 
In this day of big government 
budgets we tend to lose sight of just 
how big a billion dollars really is. 
But in our own business a billion 
dollars is still a lot of money. And 
two billion is still just twice as much. 
And two billion dollars a year is a very conservative estimate of the money that 
the metalworking industries are wasting every year by continuing to use ob- 


solete machines. 


How do we arrive at that total? By some simple arithmetic based on 
two very important studies that were made at the same time. The fact that they 
were made at the same time was no coincidence. The first of these is the AMERI- 
cAN Macuinist 8th Inventory published last month (AM—Nov 17 °58, p129). 
The second is our special study of productivity published just a month earlier 
(AM—Oct 20 ’58, p151) as part of our Plan ’59 report. Andy Ashburn, a vet- 
eran of two previous Inventories, took the productivity study in such a way as 
to make it comparable with this Inventory, being handled at the same time by 
Tom Johnson. Now Andy has been spending his evenings closeted with a slide 
rule and comes up with the startling facts you find on page 98. 


Air Control... Air-control devices can be used to advantage in many 
control circuits. Philip Hall has assembled into our Special Report a primer on 
how each of the elements work and the basic combinations you can use in cir- 
cuits. The series is highlighted with some practical applications showing how 
air control systems are applied. See page 109. 


Drunken Helix is a condition encountered in threads that has nothing 
to do with the holiday season we have just entered. It can be a problem all year 
round and yet it causes many a headache for production men because it is hard 
to measure. Developed from a new principle, an electronic gage can measure 
this stagger readily. Bill Stocker has been following the development of the 
device for some time and tells about the new “drunkometer” for threads in the 


article on page 87. 


Coming ««« AM for Dec 29 will feature an unusual production operation 
on missile parts. There will be articles on setting up for chemical milling, roll 
stamping in screw machines, how to balance machining lines, and other subjects. 


Cover... 

Control fin supports for Terrier 
missile are drilled, reamed, 
countersunk, and tapped on 
Burgmaster turret drill. Details 
on page 92. 


ALBERT HAUPTLI publisher 
BURNHAM FINNEY editor 


ANDERSON ASHBURN managing editor 
RUPERT LE GRAND senior associate editor 


BEN BROSHEER (Chicago) associate editor 
H E LINSLEY associate editor 

CHARLES D EMERSON associate editor 
WM M STOCKER, JR associate editor 
GEORGE H DE GROAT Detroit editor 
TOM JOHNSON associate editor 


ANN McTAGUE assistant editor 
GOSTA WERNBERG assistant editor 
RICHARD T BERG assistant editor 
JOHN J DWYER, JR assistant editor 


JOSEPH S POZNANSK! art director 
MATTHEW T HAGGERTY assistant ort director 
ROSEMARIE KELLY makeup 


ROBERT SHEETS news editor 
MORTON REICHEK Washington 
DONALD LOOMIS Washington 
DONALD MacDONALD Detroit 
WILLIAM G MELDRUM Cleveland 
STEWART RAMSEY Chicago 
MARGARET RALSTON $ San Francisco 
JOHN KEARNEY Los Angeles 
MICHAEL J MURPHY Los Angeles 
RAY BLOOMBERG Seattle 
CHARLES T DIXON, JR Atlanta 
KEMP ANDERSON, JR Dallas 
ROBERT GIBSON London 

WILLIAM J COUGHLIN Moscow 
ROBERT E FARRELL Paris 

PETER WEAVER Mexico City 
MORRIE HELITZER Bonn 

SOL SANDERS Tokyo 

DOUGLAS GREENWALD statistician 
MK MATULIS assistant statistician 


DEXTER KEEZER director economics dept 

GEORGE B BRYANT, JR chief Washington Bureau 
JOHN WILHELM § editor world news 

FRED H COLVIN editor emeritus 


GEORGE REPPERT, JR advertising sales manager 
JAMES J HOGAN business manager 

ROBERT C MATTOON circulation manager 
CATHERINE C KANE manager, reader service 


American Machinist is indexed regularly in the 
Engineering Index and the Industrial Arts Index. 
American Machinist publishes its own annual 
index; this is available on request to the editor. 


published bi-weekly, with an ——— issue in mid-Septem- 


American Machinist, 
’ Inc. Jam H. McGraw (1860-1048), 


ber, by McGraw-Hill Publishing Company, 

Founder 

EXECUTIVE, pesroutas, CIRCULATION, ARVERTISING 374 ts og. OFFICES: 
uilding, 330 West 42nd St. New Yo NY. ald seeGraw. 

A. G . Executive Vice President: L. Keith y &* . Vice 

President and Treasurer; tensa e . 

sion: Nelson Bond, Presiden L 

Smith, Vice President and Editorial Director; Jose 

tor of Advertising Sales; R. Venesian, Vice sident and Circulation Coordinator. 

Subscriptions are solicited only from production executives and engineers in the 

metalworking industries. Position and company connection must be indicated on 

subscription orders 


Postmaster: Please send form 3579 to American Machinist, 330 West 42nd St, New York 36, 


2 


ae ag ~ subscription rate for tadividuete in the field of the Tey $5.00 
* le copies 75 cents, Cana -00 per year, creme © ) per year, 
m le in ance. Second-class postage paid at New York, ¥. Printed in USA. 
Bra registered in U S Patent ° 
enue 1958 McGraw-Hill Publishing Co, Inc, all rights reserved. 





SUBSCRIPTIONS: Send subscription correspondence d change address to 
a Ma. American Machinist, 330 West. ‘a2nd St, 
A -y should meaty Fulfillment Manag 
dress, giving ol Kk as well as new address, and inc 
if any — encloce an address” ‘abel ff: 
magasine. allow one month for change to 











American Machinist + December 15, 1958 





Fastest way yet to cut 
straight bevel gears 


If you're looking for a faster, fully auto- 
matic way to cut straight bevel gears 
and pinions with conjugate surfaces and 
localized tooth bearings, consider the 
Gleason No. 109 Straight Bevel Reva- 
cycle® Machine. 

You rough, semifinish, and finish a 
tooth from the solid blank with a single 
rotation of the Revacycle cutter. 

Now both 21” and 25” diameter 
cutters can be used on the No. 109 
Revacycle Machine. The 25” cutter cuts 
gears to a maximum depth of 0.600”. 


The 21” cutter will cut to a maximum 
of 0.400”. 

A new, completely automatic mecha- 
nism loads and unloads each gear. You 
can feed this loader manually or with a 
conventional belt conveyer. 

The No. 109 Machine handles a wide 
range of automotive and farm machin- 
ery gears: up to 10” diameter, 5:1 ratio, 
114” face width. 

Send for our bulletin for information 
on both the machine and the Revacycle 
Method. 


GLEASON WORKS 


Builders of bevel gear machinery for over 90 years 
1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 


CIRCLE 171 READER SERVICE CARD 


In Revacycle Method each blade of cutter is 
longer than its predecessor; there is no depth- 
wise feed of cutter itself. One rotation of the 
cutter completes each space from the solid. 


Storage unit and flight conveyer can be fed 
manually or with belt conveyer. Even with 
manual operation, one operator can handle a 
battery of mashiass, 














Mills, Drills, Bores.. . 
Ford Automatic Transmission Cases 


Transmission cases require gentle handling; firm, balanced clamping; 
experienced machining. All these requirements are incorporated in the 
CINCINNATI 26-Station Unit Type Transfer Line illustrated at the right. 
This production line mills, drills and bores Ford automatic transmission 
cases; inserts two bushings; automatically banks excess parts; transfers 
the casting from one station to the next. There are 26 stations, allocated as 
follows: 10 for machining, one for inserting bushings, one for banking, 
one for future engineering changes, and the remainder for other functions 
required in a modern transfer line. Several outstanding advantages are 
incorporated in this line, including unit construction and complete static 
electrical control. @€ Cincinnati builds special machines and complete pro- 
duction lines varying in complexity from small bearing-shell broaching 
machines to giant production lines performing a multitude of operations. 
Make Cincinnati your first choice for equipment of this type. The Special 
Machine Division is ready to serve you. 


Boring and chamfering the large diameter. 
At the same time, boring and facing opera- 
tions are performed from the other end 


Station 8. 


Rough milling the pan face, 
station 2. This is the first ma- 
chining operation on the trans 
mission line. 





se 


CINCINNATI Losec) 
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Inside the transmission case. 


Hard-to-reach surfaces are : P ‘ 7 
easily machined on the CINCIN- At Ford Motor Company's new plant in Sharonville, Ohio, 


nani Transfer_Line. automatic transmission cases are automatically bored, 
milled and drilled in 33 machining operations on this 
CINCINNATI! 26-Station Transfer Line. Accuracy and finish 
are excellent. The machine cycles 137 times per hour. 


= — — \ SPECIAL MACHINE DIVISION 
Broaching Machines - Complete Production Lines The Cincinnati Milling Machine Co. 


Cincinnati 9, Ohio 
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changes Stroke and Feed 


Y~ Cuts production time... 
L~ Lowers overall costs 


Now... you can lower overall costs by 
using the Fellows No. 4GS Gear Shaper 
with the new, optional Variable Stroke and 
Feed Unit which automatically changes the 
rate of stroke and rotary feed between first 
and second cuts at any selected ratio within 
the speed and feed ranges of the machine. 


With the Variable Stroke and Feed Unit the 
No. 4GS can make two cuts, and give you 
two-cut quality, in approximately the same 
time required for a single cut. There is no 
need to compromise on cutting speeds or 
feeds. Roughing and finishing cuts can be 
made at rates which are optimum for cutter 
and material. 


Cutter wear is minimized, and finish is 
improved, because you can select and use 
the best combination of strokes per min- 
ute and feed per stroke of the cutter for 
each cut. Once the selector switches and 
gear ratios have been set, changes in speed 
and feed occur automatically during the 
cutting cycle. 


The Variable Stroke and Feed Unit is 
available as an optional unit on all Fellows 
No. 4GS Gear Shapers. The selector 
switches for this unit can be set to operate 
the machine as a standard Gear Shaper ; to 
change either the strokes per minute or the 
rotary feed for the finish cut; or, to change 
both stroke and feed for the finish cut. 


The No. 4GS provides nine cutter speeds 
ranging from 98 to 635 strokes per minute 
and rotary feeds ranging from 0.008” to 
0.028” per stroke, based on a 4-inch pitch 
diameter cutter. Set-ups are easy and fast 
for internal or external, spur or helical 
gears, as well as cams, splines and other 
non-involute shapes up to 6” pitch diameter 
and 2” face width. 


For full information, get in touch with 
your nearest Fellows representative. If 
you would like to have a 72-page booklet 
describing the Fellows No. 4GS Gear 
Shaper and its operation, just write to any 
Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Michigan 


150 West Pleasant Ave., Maywood, New Jersey 
5835 West North Ave., Chicago 39, Illinois 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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The Twin Disc Clutch Company Hydraulic Division in Rockford, Illinois, is able to 
thread a wide variety of work from 3/4”-32 pitch to 4.320”-12 pitch with just one 
LANDMACO Threading Machine. 


A six-chaser 40RX LANCO Head with a range of 2!/,” to 91/,” (5-1/8” bore) is 
mounted on the right-hand spindle to produce fine-pitch large-diameter threads. A 
21/,"R LANCO Head with a range of |/,” to 2!/,” is used on the other spindle to 
produce coarse-pitch threads, small-diameter threads, and long thread lengths. 


One of the many different operations performed by this equipment is illustrated— 
threading clutch output shafts with the 40RX Head. The workpiece is made from 
C1045 steel, heat-treated to 229-269 Brinnell hardness. A special |2-pitch UN Thread, 
with a 3.669”-3.676” pitch-diameter tolerance, is cut .830” long to within '/,” of the 
shoulder. 15 pieces are threaded per hour, including 100%, inspection by gauging on 
the machine. Even with heat-treated material and exacting thread finish requirements, 
100 pieces are completed between chaser grinds. 





The different types of special workholding fixtures designed for these short-run opera- 
tions at Twin Disc are a major factor in the versatility of the equipment used. For 
example, in the operation illustrated, a special carriage front allows this LANDMACO 
Machine to thread a workpiece with a diameter well beyond its normal range. These 
special fixtures may be used interchangeably with the standard vises. 


This installation shows how LANDIS Equipment and Engineering can combine to 
economically solve a problem in Thread Production. May we suggest the most effi- 
cient method for producing your Threads? 
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For additional information: 

* on the many types and styles 
of LANDIS Die Heads, ask for 
Bulletins F-80 or F-90 

*on LANDMACO THREAD- 
ING Machines, ask for Bulle- 
tin H-76. 





THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT «+ CUTTING - TAPPING - GRINDING - ROLLING 


Lanois Machine company 


WAYNESBORO © PENNSYLVANIA e@ U.S.A. 
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One new Landis grinder 
over three older machines 


Ee 
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Landis plain grinder with 30° angular wheel head 
grinds 3 diameters and face at one time. 
Replaces 3 single operation grinders. 


Landis 10°’ x 48°’ type CH Plain Grinder 
with 30° angular wheel head and wheel head mounted dresser 





ea — 


precision grinders 
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steps up production 20% 


production data 


Machine: New Landis 10’’ x 48°’ type CH 
Plain Grinder with 30° angular 
wheel head 

Part: Tractor axle 
Operation: Infeed grinds 3 diameters and 
adjacent face in one operation 
Production: 35 parts per hour 
Material: 9490 “H” steel forging 
Hardness: 40-46 Rockwell C 
Stock removal: .020°’-.023"' on diameters 
.008"’ on face 
Finish: 16 RMS on diameters 
32 RMS on face 
Tolerance: .0005'’ on diameters 


Accuraie wheel dressing is obtained with the 
hydraulically operated profile wheel dresser. 
The entire face of the wheel is dressed in one con- 
tinuous traversing movement. 


REESE OE ROMS aS ie 7 
A lateral locating gauge is used to establish the 


correct position of the workpiece. Completely auto- 
matic feed allows the operator to dog the next work- 
piece during the grinding cycle. 
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Once again...our memy, mutual friend 
brings you 


Best Wishes for 
(shrtstias ant New Near 
Ml mn 
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REPUBLIC STAINLESS STEEL BARS 


Help Solve 


Vibration Problem on 


Power Cruiser Drive Shafts 


Vibration, a mechanical problem caused by out-of- 
true drive shafts, reduces engine revolutions and causes 
excessive wear on shaft ways and bearings. 


At Roamer Steel Boats, Division of Chris Craft 
Corporation, Holland, Michigan, vibration has been re- 
duced to an absolute minimum by standardizing on stain- 
less steel drive shafts for their line of pleasure cruisers. 


The shafts are machined from uniformly straight 
Republic Cold Finished Stainless Steel Bars, Type 304. 
Republic supplies the bars in lengths up to ten feet, in 
diameters of 14” and 1%”. The bars meet Roamer’s 
strict, maximum tolerance requirement of .006” run- 
out in 72 inches of shafting. Machining operations 
include slotting and threading. 


Stainless steel’s exceptionally high strength permits 
Roamer Boat to make the drive shafts in smaller diam- 
eters than normally required, with no loss of perform- 
ance. Stainless steel shafts also provide outstanding 
corrosion-resistance, permitting the cruisers to be 
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operated for long periods of time in water where pol- 
lution often attacks other metals severely. 


If you machine stainless steel parts, you will like 
working with Republic Cold Finished ENDURO 
Stainless Steel Bars. Here is a material unsurpassed 
in high physical strength and chemical properties 
to which have been added the advantages provided 
by cold finishing. Two grades, A.I.S.I. Types 416 
and 430-F, are fully 90% as machinable as Bessemer 
screw stock. 


Republic also supplies ENDURO in hot rolled bars, 
special sections, and wire. Republic metallurgists and 
machining specialists will give you expert, obligation- 
free assistance on application, processing and use. 

Mail coupon today for your free copy of “How to 
Machine ENDURO Stainless Steel Bars”. This 96-page, 
pocket-sized manual was planned and written to help 
you obtain the best possible results when machining 
ENDURO bars. 
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REPUBLIC COLD FINISHED CARBON STEEL used 
for barrel stock in this high-accuracy target 
pistol meets the exacting requirements of 
the maker, High Standard Manufacturing 
Corporation, Hamden, Connecticut. A bright, 
smooth finish, plus extreme size and shape 
accuracy, enable machining operations to 
be held to a minimum. Cold finishing in- 
creases the machinability and physical prop- 
erties of any given hot rolled analysis. Higher 
ultimate strength, yield point, and hardness 
provide product design ond performance 
benefits. Mail coupon for literature. 





REPUBLIC TITANIUM is machined for all 
wetted parts in this seal-less, leak-proof 
centrifugal pump made by Chempump 
Corporation, Philadelphia, Pennsylvania. 
Titanium was selected for this application 
because of its maximum corrosion-resistance 
and exceptionally high strength-to-weight 
ratio. Chempump's exclusive design makes 
it possible and economical to use Republic 
Titanium for vital pump parts. Send coupon 
for more facts on machining and fabricat- 
ing Republic Titanium. 


REPUBLIC CAP SCREWS PROTECT PERFORMANCE of 
Ty-Rock Vibrating Screens, built by W. S. Tyler Com- 
pany, Cleveland, Ohio. Fine-thread cap screws of 
several steel analyses, depending on application, 
enable Tyler to distribute loads better and eliminate 
danger of fatigue failure caused by vibration and 
cyclic loading. Republic Cap Screws are available 
in Hex Head, Flat Head or Filister Head Types in a 
wide range of sizes, with fine or coarse threads. 
Mail coupon for details. 


BLIC 


REPUBLIC STEEL CORPORATION 

DEPT. AM-5737 -R 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
Send copies of “How to Machine ENDURO Stain- 
less Steel Bars”. 

Send more information on: 

0 Cold Finished ENDURO® Bars C) Cap Screws 
0 Titanium 0 Cold Finished Carbon Bars 


Name Titie 





Company 
Address. 
City. Zone. State. 
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ARMSTRONG-BLUM MFG. CO. 5700 W. Bloomingdale Ave., CHICAGO 39, U.S.A. 
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THIS is No Ordinary Power Hack Saw Blade 


This is the unbreakable MARVEL High- 
Speed-Edge Hack Saw Blade—the first 
bi-metal blade—invented, developed and 
introduced by MARVEL. This blade is a 
combination of two materials best suited to 
the requirements of an efficient hack saw 
blade . . . a narrow high speed steel cutting 
edge permanently welded to a tough, non- 
brittle alloy steel body. Each blade is triple 
tempered to assure long life and maximum 
toughness to the cutting edge. Develop- 
ment of this high-speed-edge blade made it 
possible to cut any kind of material from 
the free machining steels to the toughest of 
alloys, fast, accurately and economically. 
Just one type blade to handle any job — no 
switching blades to cut different materials. 
Like all good things, attempted copies of 
this blade have been numerous, but its per- 


Write for latest cutting tool Bulletin and 


formance has been unequalled by any of 
the imitators. 


The MARVEL high-speed-edge hack 
saw blade can be tensioned from 200% to 
300% tauter than any ordinary hack saw 
blade, a definite advantage which permits 
heavier feed pressures to be used without 
deflection or fear of breakage. 


An extremely rugged cutting tool, this 
one type blade, the MARVEL High-Speed- 
Edge Hack Saw Blade, will cut any ma- 
chineable metal with outstanding economy, 
accuracy, long life and complete safety—it 
is unbreakable. 


Ask for MARVEL Blades by name and 
you can be sure you're getting the best on 
the market. Leading Industrial Distrib- 
utors have them in stock. 


the name of your nearest MARVEL Distributor 
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double value 


from “DOUBLE LO-HUNG” 
SPINDLE DRIVE... 
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“AMERICAN’”’ The “Double Lo-Hung” Spindle Drive 
Hole Wizards Provide: is an exclusive “AMERICAN” Hole 
Wizard feature. This drive divides the 
_ speed range into two separate ranges; 
1. High spindle apoods aad the high speeds through a small gear 
low gear velocities. atid am 
to minimize gear velocities; the low 
speeds through a large gear to reduce 
2.Heavy drilling, boring gear tooth pressures under severe 
and large tapping speeds service. 
at low tooth pressures. 
This design in combination with its 
3. Faster tapping through nitrided Spindle and Sleeve, Timken 
spindle reverse speed- Mounted with outside adjustment for 
up. Spindle Bearings, guarantees maximum 
life, dependable operation and spindle 
stability for “AMERICAN” Hole Wizards 
unequalled by other designs. 





® Bulletin No. 328 tells the story 
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LATHES AND RADIAL DRILLS 
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Norton CV-4 Grinder Cuts 
Production Time in Half 


...at large west coast engine component plant 


One Operation Does It! A Norton Type 
CV-4 10” Semiautomatic Angular Wheelslide 
Grinder was installed by the AiResearch In- 
dustrial Division of the Garrett Corporation to 
precision grind diesel engine turbocharger tur- 
bine wheels to increments as fine as .0005”. Pre- 
vious grinders performed 4 separate grinding 
operations. The Norton CV-4 increased efficiency 
ond reduced grinding to a single operation. As 
a result, production time dropped from 192 to 
8% minutes, for each turbochorger ... a 56% 
reduction! 


. » 
aie ee eS 
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“Norton Type CV-4 Semiautomatic Angu- 
lar Wheelslide Grinders combine shoulder and 
diameter grinding to give big operation 
economy.” 


Combining several precision grinding jobs 
and doing them faster and better is routine 
performance for this cylindrical grinder. For 
example, it leaves a concentric grain pattern 
on shoulders, improving the sealing quality 
and appearance. The CV-4 gives the ‘““Touch 
of Gold” to your production by reducing 
effort, time and costs, and increasing your 
grinding profits. 


e Automatic grinding cycle saves operator’s 
time and effort and makes possible his 
tending more than one machine. Once the 
cycle starting lever is pulled the machine 
takes over and automatically grinds to size. 


Automatic wheel head mounted truing de- 
vice provides pushbutton control of straight, 
stepped or formed wheel truing — eliminates 
need of skill and reduces wheel cost per 
piece ground. 


Ramped outlet from coolant tank speeds 

clean-out . .. pumps and motors all outside 

and easy to reach . . . electrical controls all 

grouped in raised enclosure . . . base ways 

protected by steel tape guards, requiring no Set-And-Forget Automatic Operation Saves Labor . . . requires minimum of 
additional floor space ... hydraulic oil and manval operation . . . loading, locating, starting cycle and unloading. Thus valuable labor 
ways lubricant carried in outside reservoirs is released for other work, yet precision is automatically maintained. For stock removal see 
with large gauge-glasses. diagram below. 





Type CV-4's can do the work of two or 
more ordinary cylindrical grinders in your 
plant. They are available with hand table or 
hydraulic power table traverse in 10” and 14” 
sizes, and in work lengths of 18” ,36” ,48” or 72”. 
Improve your competitive position and increase 
your grinding profits — replace obsolete grind- 
ing equipment with these modern machines. 
Ask your Norton Representative for Catalog 
No. 1658-2, or write us direct. Remember, 
only Norton offers you such long experience 
in both grinding machines and grinding wheels 
to bring you the “Touch of 
Gold” that helps you produce 
more at lower cost. NORTON 
COMPANY, Machine Division, 
Worcester 6, Mass.InCanada: [ij | gee 
J. H. Ryder Machinery Co. -i : STOCK REMOVAL 
Ltd., Toronto 5. r— 0176 IN. 








To Economize, Modernize with NEW 


NORTON a 


LD A¢B DIAMETERS WITHIN ~.0005 IN, 
LD C DIAMETER WITHIN *.005 IN. 








GRINDERS and LAPPERS 











Making better products...to make your products better 
NORTON PRODUCTS Atrasives + Grinding Wheels + Grinding Machines - Rotractories + Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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Tool Room and Production Lathe 
Features 
Tupinite Coutrol of Speed aud Feed 


Variable Speed Drive Variable Feed Drive 
for for Carriage 





Headstock Spindle and Cross Slide 





RIGIDLY BUILT TO TAKE ADVANTAGE OF 


CARBIDE CUTTING TOOLS AT HIGH SPEEDS. 
sfohiaeaha-tMele-Mlule(-Je\-1le(-lalme lire! 


infinitely variable to secure every 


eyes st]o)(-Mmelulol lolol Melme: lle Melle Mite 


Write HARDINGE for Bulletin HLV 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 
OFFICES IN PRINCIPAL CITIES. Export Office: 269 Lafayette Street, New York, N. Y. 
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Gardner engineered abrasive improves finish 


in lapping operation from 12 to 4 RMS 









Workpiece: Cast iron valve plate—.282” thick 
Stock removal:...............,.002” overall 


Finish:..... .. .Former Disc—i2 Micro finish 
Gardner Disc—4 Micro finish 


Gardner disc: . .500 grain silicon carbide deep 
corrugated Yellow-Rim® disc 


...manufacturer standardizes on 
Gardner discs after competitive trial 


Write today for your copy of Gardner’s Abrasive 
Catalog. 


GARDNER 


abrasive discs 


BELO, Wisk con & iy 








HOLES LOCATED TO +.0001”, FAST 


with Fosdick Automatic Positioning and Direct 
Dimension Measuring. (Operator sets hole loca- 
tions direct from blueprint on two direct-reading 
drum dials.) With B-F Spindle, tools are changed 
in less than 10 seconds, accurate to + 0001" of 
original setting. 


FOSMATIC 
JIG 
BORERS 


CIRCLE 190 READER SERVICE CARD 


“THIS JOB WOULD TAKE 20% LONGER 
on our other jig borer, but it couldn't be done with 
such accuracy. Wouldn't even attempt it without 
our Fosmatic!” 


We asked Textile Machine Works, Reading, Pa., 
what specific advantages they gained with their new 
Fosmatic Jig Borer, and here’s what they said: 

“Time saving? It’s hard to say. Might be 20% on 
one job, 40% on another. But those are just estimates. 
How can you compare apples and oranges? The 
Fosmatic and our other jig borer are worlds apart. 
“The important thing is we meet all accuracy require- 
ments the first time on our Fosmatic. Rejects are 
virtually a thing of the past. Moreover, we’re doing 
work on our Fosmatic that we wouldn’t even attempt 
on our other jig borer. The only accuracy problem 
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“FOSMATIC SAVED US 2 HOURS 


on this 8 hour job, but the accuracy we gained is 
even more important.” 


we have now is controlling the temperature of the 
workpiece !”” 

On Fosmatic Jig Borers, positioning accuracy depends 
upon highest quality gages, not upon screw-threads. 
This feature and Fosdick’s unique anti-friction quill 
design assure dependable accuracy. Fosmatic Jig 
Borers bring you many important advances in boring 
technology including numerical control by punched 
cards or tape. Where progress has been so great, the 
obsolescence of your old machine may be more costly 
than you suspect. Why not run a check? Call your 
Fosdick Distributor or write us today. 
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OF COMPLEX 
GAGES AND JIGS 


» . 
Get a Proposa fron 


OSDIC 


DICK MACHINE T 
CINCINNAT 
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Progress Report 


ot Anocut Electrolytic Machining 





For materials that are hard 
like carbides and hardened tool steels. 


For materials that are tough and stringy, causing burring 


like stainless steel 


For materials that are heat sensitive, that tend to check, crack and 
lose important metallurgical properties in conventional grinding 


like die steels and aircraft super alloys 


Anocut anodic cutting (electrolytic and electrochemical machining 
are other names for the same thing) offers important advantages 


@ Faster removal of many materials 
@ No heat damage, checking or cracking 


@ Fragile parts machined without burning, burring o1 
distortion 


@ Abrasive costs reduced 80°, -90°%. 

@ High tensile strength materials machined without burring 
@ Laminated materials machined without smear or layover 
@ Excellent finish. 


@ Accuracy of precision grinding. 


= 


‘a 
A front interior view of Model P 
300 showing placement of Model 150, shown with control 


power components, fuse cut- box for remote mounting. 
outs, control chassis and relay 
panel 





Model 600. Model designation 
corresponds with ampere out 
put copacity. 


Model 1500. For production 
work requiring as much as 
1500 amperes 





631 WEST WASHINGTON CHICAGO 6, ILLINOIS 
Phone STate 2-5480 
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The Anocut electrolytic machining process, first introduced by 
Anocut three years ago, has not only proven itself in industrial 
service (over 50 per cent of all Anocut installations are the result 
of repeat orders for additional units) but the process has been 
vastly improved and broadened in application. Examples: 


@ Removal rate on steel cutting grades of carbide has been 
increased from .030” per minute to .110” per minute ('/2"x 
Ve” slug). 


@ Hardened high speed steel can now be machined at .360” 
per minute (see opposite page) without burning or loss of 
temper. 


@ Form grinding wheels (non-diamond) are now available 
and can be dressed to form with a diamond point (see oppo- 
site page). 


These results are not achieved by magic or wild claims of some- 
thing for nothing but by conscientious adherence to the estab 
lished principle that electrolytic metal removed is directly pro- 
portional to the electric current which can be passed through the 
electrolyte (conductive water base coolant) between the wheel and 
the work (Faraday’s law). Continuing research on electrolytes, 
wheels and techniques of application has increased current carry- 
ing capacity and has resulted in tremendous progress in the three 
years since Anocut was introduced. 


Leading machine tool manufacturers have given Anocut experi- 
enced friendly assistance, and now offer machines factory-made for 
Anocut electrolytic machining. Leading abrasive manufacturers 
have vastly improved metal bonded wheels, diamond and non- 
diamond, for Anocut electrolytic machining. 


Anocut, whose sole business is the manufacture of electrolytic 
power supply units and electrolyte solutions and the engineering 
of applications for this potent new metal removal procedure stands 
ready to explore a broad range of machining problems which 
might benefit from its application. Anocut equipment will not be 
recommended except where it will prove of real advantage to the 
user, 


For further information call any of the leading manufacturers of 
machine tools (see list on opposite page). Fill out the coupon on 
the opposite page. 





2d CLECTROLITE SUPPLY 
(/ FROM COOLANT PUMP 


—_ 


\ 
HOOKUP FOR ANOCUT Ne 


ELECTROLYTIC MACHINING ] 
ie INSULATING SLEEVE 
=. — — — — 1, 
{ 1 | GRINDER SPINDLE 
rt 
4 


= —— —— jot 


CURRENT PICK-UP 

INSULATING ABRASIVE 4 BRUSHES 
PARTICLES 4 |,emimpime WHEEL 

| (CATWODE) - 





[ WORK (ANODE) 
T 
| ELECTROLYTIC 

—$—_ POWER SUPPLY 


a 
—— 








Electrolytic removal may be considered as the reverse of electro- 
plating. The workpiece is made the anode in the circuit. The 
metal bonded abrasive grinding wheel is made the cathode. The 
two are spaced apart by the protrusion of abrasive particles (spac 
ers) from the surface of the wheel. An electrolyte fluid flows across 
the surface of the wheel passing the current between the workpiece 
and the metal wheel. The automatically controlled direct current 
supplied by the Anocut unit causes the anode (workpiece) to dis- 
solve as the abrasive particles of the wheel maintain size and finish. 
The amount of metal removal is directly proportional to the 
amount of current flow, in accordance with Faraday’s law. 


The electrolytic grinding process, pioneered by Anocut, is covered by US. Patent No 2.826.540. Others pending 


American Machinist *- December 15, 1958 





Some Good Applications for... 


Anocui Elostnolytie Machining 





Thompson #3 Surface Grinder connected to 
Anocut Model 300 for grinding solid carbide 
inserts at Cooperative Carbide Grinding Co., 
Anderson, Indiana. Diamond wheel costs for 


this work have been reduced 90 per cent. 


Gallmeyer & Livingston #60 Universal Grinder. 
Note brush assembly on work spindle. Face-type 
wheel is used with tooth plunged to depth. 
Once around and cutter is finished. Indexing 


time reduced by 90 per cent. 


SCE-6 machine manufactured by Hammond Mo- 
chinery Builders specifically for use with Anocut 
electrolytic equipment. See inset of ground tool. 


Entire installation paid out in six months. 





Fig. 1—An example of grinding very hard tool 
steel. Internal cam form ground electrolytically, 
maintaining very tight tolerances and increasing 
production rate 300 per cent. 


Fig. 2—Fir-tree form electrolytically ground in 
root of jet engine blade with non-diamond form 
wheel. Fifty blades (100 sides) ground with no 
loss of form. Speckled appearance results from 
exposure of crystal structure, visual proof of lack 
of abrasion or smear. 


Fig. 3—Panel of stainless steel honeycomb, sur- 
faced electrolytically. Surface must be burr-free 
for brazing to stainless steel sheet “skin.” Thick- 
ness of ribbon is only .001 and any abrasion will 
cause layover and burr. 


Fig. 4—A Detroit Gear Grinding machine was 
used for grinding this aircraft gear, using a 
formed non-diamond wheel. The complete gear 
(32 teeth) was ground without loss of tolerance, 
which is .0001’. Approximately .004” removed 
from the flanks, .007” at the root in six seconds 
per tooth. Previous high rejection rate caused 
by checking, cracking and inaccuracy of form 
substantially reduced. 





Most of the major machine tool builders now offer their equipment with the necessary 
insulation and spindle brushes to permit ready application to electrolytic machining. 


Among these are the following: 


Abrasive Machine Tool Co. 

The Blanchard Machine Co. 
Besly-Welles Corporation 

Brown & Sharpe Manufacturing Co. 
Bryant Chucking Grinder Co. 


Cincinnati Milling & Grinding 
Machines, Inc. 


Covel Manufacturing Co. 
DeVlieg Machine Co. 


Ex-Cell-O Corporation 


Frauenthal Division 

Gallmeyer & Livingston Co. 
Gardner Machine Company 
Hammond Machinery Builders, Inc. 
Mattison Machine Works 

Norton Company 

Onsrud Machine Works 

Pope Machinery Corporation 

Reid Brothers Co., Inc. 

The Standard Electrical Tool Co. 


The Thompson Grinder Company 
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Fig. 5 


Fig. 5—End platforms covered with hardface 
material ground on this jet engine vane using 
split-wheel set-up on Gallmeyer & Livingston sur- 
face grinder with Anocut Model 600. Grinding 
time reduced from 188 seconds to 37 seconds, 
with problems of heat-checking eliminated 


vr 
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Fig. 6 


Fig. 6—T-15 steel, hardened to 65 Rockwell C, 
166 seconds to remove *”’. 


ANOCUT ENGINEERING COMPANY 
631 West Washington Bivd. 
Chicago 6, Illinois 


Please send me information on the following: 





Nome 





Address 





City State 
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There's nothing on the market like this amazing new machine, 





called the LAPOINTE 
AUTOMATIC HOLE POSITIONER 


... Which indexes accurately to + 3 seconds of arc! 


We took our 30”-table Rotomatic Positioner and adapted it to a precision jig boring head, 
with the result that holes can now be bored anywhere from center to the outside of the table 


within three seconds of arc of true position . . . guaranteed! It will repeat within one second 


of arc. 


Such accuracy has never before been available! Consider also these critical features: Vertical 
trueness of spindle center line is .0005” per foot e Squareness of table top with spindle center 
line checked with 15-inch sweep of tram within .0005” TIR e Vertical trueness of spindle 
slide is within .0005” per foot e Travel of table center coincides with spindle center within 


.0005” in 18 inches travel e Spindle runout is within .0001” TIR. 


“Made to order" for any manufacturer producing parts with holes equally spaced on any bolt 
circle, you can judge for yourself how valuable the Lapointe Automatic Hole Positioner can 
be in your plant. If you are interested in having complete details, write for our new illustrated 


technical Bulletin AHP. 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS + U.S.A. In Englond: Wotford, Hertfordshire 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


Lapointe-built Broaching Machines are available in hydraulic and electro-mechanical drives. 

















60” STROKE HORIZONTAL, ELECTRIC CH CONTINUOUS BROACHING, ELECTRIC SRHE SINGLE RAM HORIZONTAL, ELECTRIC 
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Other details: 


Spindle speed: infinitely variable between 50 and 
2000 RPM. 

Feed: infinitely variable between .0015" and .015". 
Longitudinal travel of table: 18 inches. 

Maximum distance, table top to end of spindle 
nose: 30 inches. 

Net weight: 12,500 pounds. 

Although these features and dimensions apply to 
the Lapointe Automatic Hole Positioner as shown 
here, they can be changed fo accommodate your 
own requirements. 











VUE-7 VERTICAL 
PULL-UP ELECTRIC 
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Machine can be set up for 
automatic operation, through 
electrical interlocks. Can also 
be operated by tape control. 
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known to be the best in 


BROACHING 
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Automation 





for Low Volume 
Production 


Operation 260—Four-Way Machine 
—reams dipstick hole; finish 
reams valve lifter holes; reams 
7 holes in rear end; taps 1 
hole in top. 


Operation 250—Four-Way Machine 
—taps 6 holes in rear, 22 holes 
in front, 10 holes in each 
bank, and 6 holes in top. 


Operation 240—Three-Way Machine 
—drills dipstick hole; drills 
angular hole in top; reams 
dowel holes in front end; drills 
2 holes in front end. 


Operation 230—Three-Way Machine 
reams dowel holes in banks; 
drills and chamfers 3 holes in 
top; end mills dipstick hole. 


~. Operation 220—Four-Way Machine 


—taps left side; taps left 
underbank; drills miscellan- 
eous angular oil holes. 


Operation 210—Four-Way Machine 
—taps right side, right under- 
bank, pan holes, bearing cap 
bolt holes, and 9 holes in 
front end. 


Operation 200—Five-Way Machine— 
reams 6 holes in underbanks; 
reams 1 hole in front end; 
drills 2 angular oil holes; taps 
1 angular hole in pan face. 


Operation 110—Five-Way Machine— 
drills 8 water holes in banks; 
rough bores and spotfaces 
distributor and breather holes; 
drills oil gallery. 


Operation 120—Five-Way Machine— 
drills and chamfers cylinder 
head stud holes; semi-finish 
bores distributor and breather 
holes; rough bores Nos. 1, 2, 
4 and 5 cam bearings. 


Operation 130—Five-Way Machine— 
drills and rough reams 
valve lifter holes; spotfaces 
and reams distributor and 
breather holes; drills 2 oil 
feeder holes from banks to 
cam bore; reams oil gallery. 


Operation 140—Two-Way Machine— 
rough bores No. 3 cam bear- 
ing; drills and chamfers 22 
holes in front end and 5 holes 
in top. 


Operation 150—Five-Way Machine— 
drills and chamfers 11 holes 
in underbanks and 12 holes 
in front end; drills 2 angular 
oil holes. 


Operation 160—Five-Way Machine— 
drills and chamfers 6 holes 
in sides; drills 21 pan holes; 
drills and counterbores angu- 
lar hole in rear end; drills 3 
oil holes crank to cam. 


170—Four-Way Machine 
—drills and chamfers 10 holes 
in sides; drills bearing cap 
bolt holes; end mills start for 
angular hole in front. 


180—Three-Way Machine 











Operation 190—Five-Way Machine— —drills and chamfers 13 holes 
(190 drills 5 angular oil holes in in rear end; chamfers 20 pan 
rT pan face, sides and front. holes; counterbores bearing 
| | cap bolt holes; counterbores 
angular hole in left side. 
| a : 
on 
Floor plan of 16 single station machines for processing cylinder block: 


_— 


























Here is a new kind of manufacturing 
line—one that utilizes automation for 
low volume production. It machines 
truck engine blocks at the rate of 15 per 
hour. 

The unique material handling arrange- 
ment for the line permits one operator to 
take care of several of the 16 machines. 
To load any machine, the operator 
merely places the part on the turntable, 
rotates it 90 degrees, moves it about 
six inches toward the machine and 











Five-way machine operation 120 


pushes the cycle button. The machine 
then takes hold of the part, draws it 
into the work holding fixture, locates 
and clamps it, performs the machining 
operation and ejects it back onto the 
turntable—all automatically. 

Other features include: complete 
interchangeability of all standard and 
special parts, construction to JIC Stand- 
ards, hardened and ground ways, 
hydraulic feed and rapid traverse, and 
automatic lubrication. 





THE 





| Established 1898 
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PARK GROVE STATION ¢« DETROIT 5, MICHIGAN 











“My order board is full. 


My customers are crying for deliveries. 


30 


My dealers are pleading for quotes. 


I could be making money 
if ’'d had the guts to tool up 


before the rush.” 


* It’s happened before, and it will happen again. 
Your investment now in Avey equipment will 

put you ahead of your competition 

when the ’60’s come booming along. 

Avey Division, The Motch & Merryweather 
Machinery Co., Box 1264, Cincinnati 1, Ohio 


drilling, tapping, production machines 
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> Modular Avey machine performs the following operations on 60 crankshafts per hour at 100% 
efficiency: drills all angular oil holes plus connecting metering holes; drills, chamfers, and taps all 
flange holes. The machine includes standard Aveydraulic Torquematic units for deep hole drilling, 
cam feed units, and Hydroway slides and lead screw tapping units. The indexing mechanism is 
hydraulically operated. Chips are carried away by a link belt conveyor. Hydraulics and electrics 
conform to J.I.C. standards. Standard Avey units can be re-grouped to handle later design changes. 
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Each year ARMSTRONG TOOL HOLDERS 


The ARMSTRONG Thread- 
ing Tool takes interchange- 
able high speed steel 
form-cutters which require 
only flat top grinding to 
resharpen — always hold 
their true thread form. 


Write for 
catalog 


become more important to you 


Every rise in labor costs, every added tax, every overhead burden, every 
increase in cutting steel prices, every new, more costly machine tool, 
all increase the importance of ARMSTRONG TOOL HOLDERS to 
profitable operation. 

ARMSTRONG TOOL HOLDERS reduce direct tooling costs to an 
absolute minimum—“Save: All Forging, 70% Grinding, 90% High 
Speed Steel.” 

ARMSTRONG TOOL HOLDERS reduce tooling-up time to minutes, 
to the selection and adjustment of the holder and cutter. 
ARMSTRONG TOOL HOLDERS permit increased speeds and feeds 
— produce more pieces per hour per machine tool. 

ARMSTRONG TOOL HOLDERS are efficient for they embody a 
perfection gained by over 50 years of specialization in the development 
and refinement of tool holders. 

ARMSTRONG TOOL HOLDERS are inexpensive because they are 
quantity produced by modern methods, for a world 

market ...are used by over 96% of the machine 

shops and tool rooms... are carried in stock for 

your convenience by all industrial distributors of 

consequence. 
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copy more than three times faster on 


New Britain 4-spindle copying lathe 


For the first time... multiple spindle copy turning. Loading station 
and three work stations. Work chucked between centers which 
index together. Template-controlled hydraulic slides perform copy 
turning; cross slides and/or forming arms perform a wide variety 
of additional operations. Two-speed spindles, automatic loading 
and unloading, and automatic chip conveyor optional. The New 
Britain Machine Company, New Britain-Gridley Machine Division, 
New Britain, Connecticut. 


Model 412/25 Copying Lathe 



































New Britain’s new bar machines permit 


unlimited tooling combinations 


An independent cross slide for every spindle means more opera- 
tions with simpler tools and attachments. Three size ranges: Model 
52 with 14%” capacity and model 62 with 15%” or 2%”. Pick-off 
change gears permit a wide range of spindle speeds, as low as 117 
r.p.m. (62 series) and as high as 4249 r.p.m. (52 series) for 
maximum production efficiency. Readily accessible tooling area 
and cross slide cams permit faster changeover. The New Britain 
Machine Company, New Britain-Gridley Machine Division, New 
Britain, Connecticut. Automatic Bar Machine 





SENSITIVE, RUGGED, VERSATILE— 
TOPS FOR ALL-ROUND PRODUCTION 


tHe ALL-NEW 


“BUFFALO” NO. 15 DRILL 


The totally-new “Buffalo” No. 15 Drill combines brand 
new “easy-to-operate” features with the time-proven 
advantages earned by industry’s choice for over twenty- 
five years. 


The No. 15 has always been famous for its extreme 
sensitivity, which ideally suits it for small hole 
drilling. At the same time this versatile drill is 
sufficiently rigid and heavy to operate at full 
capacity without undue strain or wear. 


New “Buffalo” No. 15 Drill Features Include: 


e Front-Mounted Start-Stop Switch. 
e Easily-Read Speed Range Table. 
Graduated Depth Gauge. 
Proper Belt Tension is Automatically Maintained. 


Belt Guard Tilts Upward to Simplify Speed Changes. 


All these and many more notable improvements mortising, routing or spot-facing may be ordered. 
are yours with the new “Buffalo” No. 15 Drill. Your nearby “Buffalo” machine tool dealer will 
The No. 15 line includes bench, floor and pedestal be glad to arrange a demonstration of the No. 15 
models. Bench and pedestal types are available in Drill. Contact him today, or write us direct for 
1- to 6-spindle models. Attachments for tapping, Bulletin No. 4024. 


“Buffalo” products bring you the famous “Q” Factor — the built-in 
QUALITY which provides trouble-free satisfaction and long life. 


ITELIR Mays 
BUFFALO FORGE COMPANY 


509 Broadway © Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
DRILLING PUNCHING SHEARING BENDING 
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Engineered P 
Sundstrand Au 


There’s no better way to guarantee low- numerous ‘Engineered Production’ 
est piecepart costs and highest work solutions. Only by combining both of 
quality than to provide the right com- these factors can you be sure that your job 
bination of: 1. the best tooling method is being handled with maximum efficiency. 
and, 2. best machine solution. Applying If your parts require turning, don’t be 
Sundstrand “Engineered Production” ” satisfied with results until you compare 
your production turning job is the surest she eofution recommended by undead 
way to satisfy both these basic needs. with present or comtemplated methods. 
Whether your job calls for small lot, Submit your part print or sample part, 
long run, tracer, or special turning, together with production requirements, 
Sundstrand provides both a wide range to Sundstrand’s engineering department 
of machines and attachments and exten- for a quotation without obligation. 


sive tooling experience resulting from 


Small lot turning 


Production increased from 30 to 106 
pieces per hour on one of the twelve 
different sizes of plungers and liners 
when the job was put on this Model 
8A lathe. Comparable savings were 
realized machining other sizes. Either 
three or four tools are used for turn- 
ing, depending on part length. 


SIMPLEX RIC 


SUNDSTRAND Sroatuction” 
Fre. 


CIRCLE 204 READER SERVICE CARD American Machinist * December 15, 1958 





Long run turning 


Facing and chamfering both ends of 
240 stator shells per hour is handled 
on this Model 6A automatic lathe 
equipped with automatic work han- 
dling. A finger picks up the part from 
the inclined loading chute and po- 
sitions it for spindle loading. Part is 
machined simultaneously on both 
ends and is ejected into chute. 


Tracer turning 


Both ends of motor shafts are turned 
in a single Sundstrand tracer lathe 
with minimum parts-handling re- 
quired. Operator simply turns part 
end for end at completion of first half 
of cycle, and indexes template to po- 
sition for second half of cut. A variety 
of motor shaft sizes are handled by 
this single machine. 


Special turning 


When large-volume production of a 
single part dictates the use of special 
turning equipment, Sundstrand’s ex- 
perience makes a big difference both 
in initial investment and machining 
cost per piece. Here, eight automatic 
lathes connected by automatic han- 
dling equipment, turn out over 200 
camshafts per hour using the latest in 
carbide and ceramic tools. 


More Turning Facts on how Sundstrand “Engineered Production” 
and automatic lathes solved over 20 turning production problems. 
++. write today for Bulletin 198 


SUNDSTRAND MACHINE TOOL co. 


2633 ELEVENTH ST., ROCKFORD, ILLINOIS 


BROACHING TOOLS THREE WAY SINGLE RAM HORIZONTAL DUPLEX RAM PRESSES 


Tid. 1225 
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*Before you take a spin—check the oil 


Stainless Steels lend themselves readily to cold spinning. When 
you spin Stainless Steel, be especially generous with the lubricant. Use 
lubricants with sufficient body to withstand the high pressures and 
temperatures that may develop. Because of Stainless Steel’s superior 
toughness, greater pressure is required than that used for carbon steel. 
A good spinning tool is made of hardened alloy steel. It should have a 
large bearing surface to distribute the pressure as widely as possible. 

Spinning Stainless Steel will give you accurate and uniform wall thick- 
ness in one operation not readily obtainable in drawing. Certain shapes 
can be spun more economically than drawn, which may require several 
operations and heat treatment. Remember, too, that certain types of 
steel are more adaptable to spinning than drawing. 

You'll find that Stainless Steel isn’t difficult to spin, it’s just different. 
You can do a top-notch job with ease when you follow our 130-page 
manual. If you haven’t received your free copy, write on your company 
letterhead for our “Stainless Steel Fabrication Book,’ United States 
Steel, 525 William Penn Place, Pittsburgh 30, Pa. 

USS Stainless Steel is available through your USS representative or 
your local steel service center. USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
American Stee! & Wire - Cleveland 
National Tube — Pittsburgh s 
Sinntindldienteb=tententaes UJ n ited St ate S Steel 
Tennessee Coa! & Iron — Fairfield, Alabama 


jnited States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 





Wheels coated with ALUNDUM 
abrasive give housing covers a 
high polish faster and for less 
money. Setting up the wheels, as 
shown, is an easy job. The high 
capillarity of this polishing grain 
improves and speeds up the 
wetting process with glue or 
cement. 


ALUNDUM* abrasive brings you the value-adding, cost-cutting ‘Touch of Gold" 


Norton abrasives are first choice in 
many plants for better results at lower 
costs, in the widest range of polishing jobs. 


Where especially long life is desired, 
the blocky shaped E,; ALUNDUM B abra- 
sive is extremely popular. Available in grit 
sizes 14 to 240. Where faster cutting ac- 
tion is required E,33 ALUNDUM § abrasive 
(sizes 14 to 90) or Ejysg ALUNDUM R 
abrasive (sizes 100 to 240) are first choice. 
All three types are specially treated to 
give much greater adhesion with glue or 
cement. Typical advantages common to 
all ALUNDUM polishing grains include: 


@ Uniform grain shapes, which assure 


fast, uniform cutting action. 

@ Uniform grain sizings, with no over- 
size grains that mar the finish, no 
undersize grains to loaf on the job. 

@ High capillarity, assuring the easy 
absorption of adhesive that means 
longer lasting, better performing set-up 
wheels. 


The booklet “Setting Up Metal Polish- 
ing Wheels and Belts’’ contains valuable 
facts on the various types of ALUNDUM 
abrasive . . . on the applications of canvas, 
leather or wooden wheels . . . and on the 
best means of preparing wheels, with 
cement or glue. Ask your Norton Dis- 


tributor for it. Or write to NORTON 
CoMPANY, General Offices, Worcester 6, 
Mass. Plants and distributors around the 
world. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


WNORTON 


ABRASIVES 








G-354 


Making better products ...to make your products better 
NORTON PRODUCTS Abrasives + Grinding Wheels - Grinding Machines + Retractories + Electrochemicals — BEWR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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Only Another Monarch Series 90 can measure up to 


productivity 


This Lathe's 


abatedubsiatal chedatads An ehaulebotalt 


‘hil ie 


Big work requires more than just a big lathe 


Massive machine components and the necessary swing 
capacity don’t fill the complete bill by far. The basic 
consideration is almost always greater production, there- 
fore lowered costs. 

You get this in the Monarch Series 90 Heavy Duty 
Dyna-Shift—an ultra-modern machine which will re- 
move more metal at any speed than is possible on any 
other heavy duty lathes. Maximum production is as- 
sured because here is a machine that can be kept under 
full load during the entire cutting cycle. Major con- 
tributing factors design-wise are more machine output 


per unit of power input, less operator effort, reduced 
maintenance, ease of supervision. The Series 90 meets 
all these requirements as does no other heavy duty lathe 
— and the points discussed in this ad tell you why. 

Production increases of 25% or more along with a 
similar improvement in tool life are a common expe- 
rience for Series 90 users. There’s the pay-off when you 
invest in the best—the cheapest in the long run. The 
Series 90 is available in three models ranging from 40” 
to 48” clearance diameter and 25” to 36” swing over the 
cross slide. Write for Booklet 1601. 


THE MONARCH MACHINE TOOL COMPANY, SIDNEY, OHIO. 
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ELECTRICALS 

PLACED RIGHT 

1. External main 
drive motor mount- 
ing and external elec- 
trical control mount- 
ing (either NEMA 
or JIC) for quick ac- 
cessibility. 

2. Motor mounted 
on hydraulic system 
sump also supplies 
power for hydraulic 
pump. 


CIRCLE 208 


CONTROL CENTERED AT THE APRON 


1. Electrically actuated power 
traverse, left or right, for fast 
carriage movement. Jogging for 
critical positioning may be ac- 
complished any time desired. 
2. Positive, cam controlled feed & 
frictions. Application is such 
that machine never loses its 
chip under the heaviest of cuts. 
3. All controls located to per- 
mit operation from a stand-up 
position—no stooping orstretch- 
ing necessary. 


READER SERVICE CARD 





HEADSTOCK WITH A BRAIN 

1. 36 speeds—range 6 to 750 R.P.M.— 
ratio 1 to 125. Standard range low 
enough, high enough and with plenty 
of speeds in between to provide reason- 
ably constant surface cutting speed on 
most work. 


2. Operator works in terms of surface 
cutting speed. Machine automatically 
figures correct R.P.M. and sets up shift. 
Operator sets two dials—one for work 
diameter, the other for desired surface 


s . A speed indicator always shows 
the R.P.M. in engagement. 


3. Flip of a lever gives free spindle i in 
a jiffy. And there is a generous 4°10" 
hole through the spindle. 


4. Hydraulic brake and clutch are self- 
adjusting for wear. Being under auto- 
matic machine control regardless of 
load, operator needs not supply power 
for engagement. 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


MACHINE CONTROL—EASY DOES IT 
1. Series 90 controlled by a three-position 
lever at the apron. A duplicate lever close to 
the headstock is provided for setup purposes. 
With this lever, work rotation may be started 
or stopped and jogging may be accomplished. 
2. Shifting, an operation performed many 
times each day, is at fingertouch ease and 
s . Hydraulic power does the work of 
utching, braking, gear shifting and jogging. 
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PROTECTED 

GEAR BOX AND 

END GEARING 

1. Both the gear box 
and end gearing are 
totally enclosed. Lu- 
brication is kept in, 
dirt kept out, original 
accuracy maintained. 


TAILSTOCK 

AHEAD OF 

THEM ALL 

1. Either single 

speed or two speed 

range type avail- 

able with dead or 
anti-friction cen- 

ter spindle. Suffi- 

cient mass, rig- 

idity and spindle size (7” 
support the heaviest of cuts. 
2. Work mena expansion, due to heat, ab- 
sorbed by heavy duty springs in the tailstock. 
3. Handwheel located at front for conveni- 
ence of operator when changing work pieces. 
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COMPLETE AUTOMATIC LUBRICATION 

1. Headstock, end gearing and gear 
box served by single system of the fil- 
tered, combination mist-splash type. 
2. Apron lubrication system of the cir- 
cuited, metered and filtered type also 
provides oil to carriage guide ways and 
cross slide bearings. There is ample 
lubrication during both power and 
manual longitudinal and cross feed 
3. Separate tailstock lubrication system. 


TOPS IN SAFETY INTERLOCKS 

1. When machine is started, the brake 
engages automatically, preventing spin- 
dle rotation regardless of main control 
lever position. 

2. No speed shift can be made with 
spindle rotating. More than anything 
else this preserves the original accuracy 
of headstock gearing. 

3. Leadscrew and feed rod cannot be 
engaged simultaneously. 
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ADDED EQUIPMENT 

FOR ADDED PRODUCTION 

1. Additional equipment in consider- 
able variety is available for the Series 
90 line. Consider, by all means, the 
advantages of the “Air-Gage Tracer,” 
a means by which thousands of users 
have reduced costs substantially. 

2. Ask for descriptive Booklet 1601 
which not only descri the basic ma- 
chine but the commonly used items of 
additional equipment and includes full 
specifications. 
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THE BED—FLAME HARDENED, ROCK-SOLID 


INSTANT 

SUPERVISION 

1. At a glance, su- 
pervisor may check 
(a) work diameter 
setting, (b) S. F. P. 
M. setting and (c) 
H. P. consumption. 
This makes it possi- 
ble easily and quick- 
ly for him to assure 
full productiveness of 
the machine and the 
operator at all times. 


1. All four bed ways flame hardened 
and precision ground to keep them 
factory-fresh for years to come. 

2. Triangular bridge type girth con- 
struction throughout entire center sec- 
tion provides stability needed for 
heavy duty work. 

3. Longer machines equipped with 
traveling rod supports aeiak aan auto- 
matically picked up and dropped off 
by apron. 

4. Dual pump coolant system, with 
electrical control on apron convenient 
to operator, guarantees ample coolant 
exactly where and when it is wanted 
without long and unsightly hose 
strung over machine. 
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.». precision instrument gears 


new Barber-Colman hobber guaranteed 
to index accurately within 20 seconds of arc 


Barber-Colman engineers have developed a new 
hobbing machine which guarantees indexing accuracy 
suited to gears used for aircraft, missile and radar 
guidance systems. This machine is known as the No. 
2'%.-4 hobbing machine and hobs precision spur 
gears up to 2'/,” diameter x 2'/,” face width, 30 D.P 
in steel and 20 DP. in brass 
capacity and rigidity for precision fine-pitch work 


It provides accuracy, 


within a nominal price range. 


One of the most important features of the new No. 
2'/,- 4 hobbing machine is the accuracy of relative 
rotation between the work spindle and the hob spindle 
which is guaranteed within 20 seconds of arc. This 
means that the spacing error on the gear caused by 
the indexing error of the machine would not exceed 
00014” on a 2'/,” diameter gear. 


The machine has a capacity for using 3” diameter 
hobs providing for a greater number of flutes to 
produce smooth gear tooth profiles. Using proper 
care in rigid tooling, accurate blanks, mounting of 
hob and work, and Class AA hobs with accurate 
sharpening, precision gears to Class 3 tolerances are 


hobbed with this machine. 


Several design features are a departure from standard 
hobbing machine construction. There is no hob slide 


— only a hob carriage for conventional feed. In place 
of a hob slide, the hob arbor is mounted on a swivel 
which adjusts to compensate for hob thread angle. 
The work slide is stationary, and the hob swivel 
raises and lowers to meet diameter requirements 
The machine has no overarm support, permitting 
Both 


work and hob spindles are mounted in precision 


greoter work visibility and operator access 


anti-friction bearings to provide accurate rotation at 
high speeds. The hob carriage also has anti-friction 
way supports, and the metal-to-metal contact afforded 
provides more rigidity than obtained with gib-type 
mounting. An infinite number of hob speeds are pro- 
vided without change gears in the range of 200 to 
1200 r.p.m 


Rigidly constructed, with a steel weldment base and 
heavy grey iron machine bed, the machine is designed 
with a minimum number of parts at points where 
deflection and inaccuracies may occur. Net machine 
weight without tooling is approximately 1500 Ibs 
Standard equipment includes motor and controls and 


one set of change gears 


For complete specifications and data contact your 
nearest Barber-Colman representative, or write direct- 
ly to the factory for a copy of new bulletin F-8642. 


BARBER-COLMAN COMPANY 


7112 ROCK STREET e 


ROCKFORD, 


ILLINOIS 


Hobs + Cutters » Reamers +» Hobbing Machines - Hob Sharpening Machines 
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You can tell 


the SUG man 
by the length of his product line! 


Fast deliveries of more than 3,000 basic sizes neer himself, backed by versatile application 

of ball and roller and bearings—the most com- engineers and bearing designers—the kind 

plete line available—are a specialty with the who solve bearing problems quickly. 

man from SisF. Why not make your job simpler and 
Not only that. He’s an experienced engi- highly productive by calling him in today? 


EVERY TYPE~— EVERY USE 


KF: 


INDUSTRIES. INC... PHILADELPHIA 32. PA 


*REG US PAT OFF 
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Ideas and machine features 
that reduce hidden costs on lathes 





If you're looking for practical 

ways to reduce hidden costs, you'll 
want this new booklet — 16 pages 
of illustrated text on Barber-Colman's 
all-new 36-speed lathe. See how 
power, rigidity, speed, and versatility 
are combined in a precision machine 


for efficient toolroom or 
production turning. 





How a modern, high-speed 
lathe can pay for itself quickly 
with throwaway insert tooling. 


that has all the features needed 








Shows you how Barber-Colman combines more 
speed and versatility in a high-precision machine 


Now .. . tool sharpening and 
downtime for tool changing are 
unnecessary costs on lathes. Throw- 
away inserts solve these problems 
and make a modern, high-powered 
lathe one of the most profitable in- 
vestments you can make. 


This new booklet shows how the 
combination of carbide tooling and 
high machine speeds can add new 
dollars to today’s low profits . . 
particularly on long turning opera- 
tions or high-production jobs. In it 
you will see how Barber-Colman’s 
heavy, reinforced headstock, with 
precision spindle supported at both 
ends and in the middle by three sets 
of precision-tapered roller bearings, 
provides new rigidity through all 
speeds up to 2000 rpm — speeds you 
can use on steel or for fine-finish 
turning of nonferrous materials. 
You’ll like the deep, heavy-duty 
apron, the extra-large bearing sur- 
faces and wide 30” span (over ways) 
of the carriage. 

The opposite end has a “new look,” 
too — 400 Ib tailstock with a large 
41,” diameter spindle is positioned 
easily and quickly with one hand 
because it’s antifriction mounted. 


Heavy-duty tool post is designed for high- 
speed turning with throwaway insert tools. 





These are some of the features illus- 
trated that make the Barber-Colman 
36-speed lathe such an attractive 
investment for every shop. 


Speeds short-run turning 
and threading 


Suppose your work consists prima- 
rily of one-piece jobs requiring a 
series of facing, turning, boring, 
reaming, and threading operations. 
You’ll want to save time between 
cuts, as well as in the cut. This 
advertisement can’t list all of Barber- 
Colman’s timesaving controls, but 
the new bulletin can. For example, 
you'll see how quickly and easily 
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you can shift gears simply by turning 
two dials on the headstock. All the 
threading features you need are de- 
signed and constructed for maximum 
precision and ease of operation. 
Unique supports for the lead screw 
and feed rod on long bed machines 
are automatically picked up and re- 
leased by the carriage. They give 
added support to the lead screw 
to assure accurate threads of any 
length. These and many other design 
advantages are fully described and 
illustrated. 


Send for your free copy today 


Check the reader service card 
number below to get a copy of this 
important new bulletin coming your 
way. 

Barber-Coiman Company 
112 Loomis Street, Rockford, Illinois 
Don’t expect a day’s work for 

a day’s pay on yesterday’s 
machine tools. 


BARBER 
COLMAN 


® 


PRECISION LATHES 
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Your Diamond Wheel Insurance Policy 


It guarantees the full diamond content of the wheel... See your Norton Distributor for the diamond wheels 
assures complete dependability of the diamond concen- you need certified for your protection. NORTON 
tration mark on the wheel itself... and bears the sig- CoMPANY, Worcester 6, Mass. Plants and distributors 
nature of the President of Norton Company. around the world. 

You get this certified protection with every Norton “_ 
diamond wheel you buy. 

This is just one reason why Norton diamond wheels are 


recognized as industry’s Crown Jewels. Other good reasons 
for Norton leadership include: pioneering in the use of NOR i ON 
diamonds, both mined and man-made .. . duplicating 


wheel specifications with constant accuracy ...introducing 
ABRASIVES 


all three diamond wheel bond types: resinoid, metal and 
vitrified . doing all its own sizing and checking of 


diamonds...bringing you a complete diamond wheel line, Glaking better products ... to make your products better 
covering all applications, with fast deliveries from full 
stocks. 


WORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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"SCOTCH” BRAND Super-Strength Paper Tape 
masks off 3500° molten metal spray! 


See those two stripsof “SCOTCH” BRAND 
tape around the spinning shaft? They’re 
fighting off molten metal at 3500°F! Tough 
tape? You bet. And yet this particular 
“SCOTCH” BRAND tape is made of paper. 
It’s called ‘““SSCOTCH’”’ BRAND Super- 
Strength Paper Tape No. 300. It does jobs 
you’d never dream an economical paper 
tape could do. Here, for example, it masks 
off molten metal like painter’s masking 


tape masks off paint. 


This is only one of more than 300 tapes in 
the “SCOTCH” BRAND family. Choose 
from tapes made of plastic, metal, films and 
fibres. You choose from the world’s most 
complete line when you choose “SCOTCH” 
BRAND. You get the right tape for every 
need. 

For complete information, including facts 
on “3M-MATIC” taping and dispensing 
methods, write 3M Co., 900 Bush Avenue, 
Dept. MA-128, St. Paul 6, Minn. 


“SCOTCH” is a registered trademark for the preasure-sensitive adhesive tapes of 3M Co., 
St. Paul 6, Minn. Export: 99 Park Ave., New York 16. Canada: London, Ontario. 


When tape costs so /ittle, why take /ess than... 


SCOTCH BRAND Pressure-Sensitive Tape 
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New turning idea is born... 
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1. Problem workpiece—spiral rotor 
for pumps. Roots-Connersville 
Blower Co., Connersville, Indiana, 
had been machining these rotors on 
a shaper. The trouble was... 


2. Shaping just couldn’t produce 
the wide variety of exact contours 
their engineers wanted. Could rotors 
be turned—automatically ? 


3. Why not? With special end gear- 
ing and full nut, we can “chase” the 
spiral shape like a coarse thread. 
That’s easy . . . the problem is the 
contour. 

















6. Let’s see how this looks in plan. 
The carriage provides length motion 
for the tool. The template carrier 
moves lengthwise with the carriage. 


7. The cross slide gives cross travel 
plus automatic tool relief. The tem- 
plate carrier also moves “in and out” 
with the cross slide. 


8. The special length slide gives us 
feed. Not continuous feed. Just tool- 
positioning feed that moves the stylus 
slightly along the template for each 
successive cut. 


11. Here’s the finished machine— 
the LeBlond Contour Chasing Lathe, 
basically a 32” Standard Duty. Modi- 
fications include: special end-gearing, 
full nut, special length slide, auto- 
matic cycling and special heavy duty 
reversing electrics. 





LeBlond Engineers turn trick with tracer 








4. How about using Hydra-Trace? 
We've produced plenty of close toler- 
ance contours with Hydra-Trace. 


5. We'll use Hydra-Trace to position 
the tool (not to trace). We can mount 
a special length slide on the cross slide 
to give us feed between cuts. 

















9. The template controlled Hydra- 
Trace positions the tool for each suc- 
cessive cut io produce the contour. 
During the cut, no feed takes place. 
Only the chasing action. 


12. Rotor workpiece shown has 10” 


lead— concave on one side, convex ff 


on the other. (Lathe chases leads 
from 414” to 16”.) On the left hand 
rotor, cutting is from headstock to 
tailstock. On mating right hand rotor, 
from tailstock to headstock. 





10. One more detail. Remember, 
the whole action must be automatic. 
We'll need automatic cycling and a 
tool release mechanism. That does it. 





We welcome the 
opportunity to 
solve your special 
turning problems. 
Tell us about 
them. Call or 
write for an 
engineering 


appointment. 


...cut with confidence 


L 


The R. K. Leblond 
Machine Tool Company 
Cincinnati 8, Ohio 


World’s Largest Builder of 
a Complete Line of Lathes 
for More than 71 Years 





NEW 
WESTINGHOUSE 
RECTIFLOW 
DRIVE 


SINGLE, COMPACT UNIT PERMITS 
ADJUSTABLE SPEEDS DIRECT 
FROM AC POWER SOURCE 
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The new Westinghouse Rectiflow* drive gives 
performance direct from an a-c power source, 
which was previously obtainable only from a 
constant-voltage d-c motor with field control. 


Completely electrical in a low-maintenance 
integral unit, Rectiflow is available in con- 
stant hp or constant torque, with inherent 
speed regulation no load to full load of 5 to 
10 percent. 


Available in TEFC, forced ventilated and 
dripproof construction, Rectiflow is another 
example of a Westinghouse product, designed 
to give the most production at the lowest cost 


For complete information about Rectiflow 
drives—and other modern Westinghouse 
components, ask your Westinghouse Sales 
Engineer. Or write Westinghouse Electric 
Corporation, P.D. Box 868, 3 Gateway Center, 
Pittsburgh 30, Pennsylvania 

™ ; J-96111 


*Trade-Mark 


The reliable Westinghouse Life-Line® ‘‘A”’ a-c motor, 
part of Rectiflow, combines Bondar®, Bondite and 
Mylar* insulation for long life. Prelubricated, factory- 
sealed bearings eliminate need for lubrication — keep 
lubricants in, dirt out. 

*DuPont registered trade-mark 


The new Westinghouse Life-Line “‘H’’ d-c motor, 
with revolutionary silicone insulation, gives ten 
times longer insulation life. New compact design 
gives fastest response of any industrial motor. New 
modern housing gives top protection and appearance. 


you CAN BE SURE...iF iTS 


Westinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS" 
CBS TV MONDAYS 
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Six different sizes and types of workpieces are handled easily on this 
job. Extra expanding mandrel and sleeves at right are for different sizes. 





How Harley-Davidson speeds motorcycle part production 


Machines both ends in single chucking, using Gisholt No. 12 Automatic 
to get maximum accuracy, cut production costs 


This well-planned setup reveals how Harley-Davidson 
Motor Co., Milwaukee, Wis., is handling cast iron front 
and rear cylinders. 

Smart tooling on a Gisholt MASTERLINE No. 12 
Automatic Production Lathe handles 6 different sizes 
and types of workpieces. Change-over is fast and easy. 
A special headstock-mounted, air-operated locating stop 
speeds work handling. 

While tools in the front carriage turn and chamfer at 
one end of the piece, tools in a headstock-mounted 
auxiliary slide chamfer the I.D. on the other side. Simul- 
taneously, tools on the rear slide face both ends for 
length. At the end of the cut, tool blocks on the rear 
independent slide swing open automatically to provide 


iSHOIT... 


tool relief before withdrawal. Floor-to-floor time on the 
part shown is 1.2 minutes, only 1.8 to 3.6 minutes for 
the other 5 workpiece types and sizes. 

The new Gisholt MASTERLINE No. 12 Automatic 
Production Lathe is designed specifically for high pro- 
duction operations; yet, it is flexible enough to handle 
a variety of similar parts in small repeat lots. The 
automatic cycle frees the operator to handle other 
machines or do other work. 

Make a note to phone your Gisholt Representative 
today. Ask him to come in and show you where the fast 
automatic cycle and flexibility of the No. 12 Automatic 
Production Lathe can cut your floor-to-floor time and 
reduce your costs. 


WRITE GISHOLT TODAY for ad- 
vance data on the new Gisholt 
MASTERLINE No. 12 Auto- 
matic Production Lathe. Ask 
for Form 1178. 


Madison 10, Wisconsin, U.S.A. 


CIRCLE 220 READER SERVICE CARD 


American Machinist * December 15, 1958 





aulic press 
al ‘aa for forming 


The Chicago Division of Young Spring and Wire Corp., 
Detroit, Mich., required two 300 ton presses to handle fabri- 
cation of certain components of integral front seat frames for 
the new, low silhouette automobiles. By selecting Pacific 


Hydraulic Brakes and using progressive d 


ies coupled with 
an automatic material feeding system, it became possible to 
form major components of seat frames at each stroke of press. 
In a one-man operation, the first press stamps and forms the 
rear rail .. . the major component of the seat frame . . . from 
571/,” width material automatically fed through a 9-station 
progressive die from the back of the press to the front. The 
second press with two 4-station dies flattens and forms the 
ends of tubular material used for front seat, split-backs. 


Hydraulic system holds ram momentarily at the work to 


Write for brochure 
PACIFIC INDUSTRIAL 
MANUFACTURING COMPANY 


. 


HYDRAULIC BRAKE 


brake reduces 
o large 


METAL BEING FED 


distribute tonnage evenly as punches enter material. Pressings 


are noiseless and extremely accurate. 


Pacific Hydraulic Brakes actually cost less than conven- 
tional presses for this work. Pacific is a versatile tool profitable 
for any plant, large or small. It pays for itself from opera- 
tional savings in blanking, forming, deep drawing, emboss- 
ing, punching, straightening, stretching, extruding, hot form- 
ing or shearing. There is a Pacific Hydraulic Press Brake of 
the correct size to suit your needs. 


848 49th AVE., OAKLAND, CALIF. 
PLANTS: 
OAKLAND, CALIF. and MT. CARMEL, ILL. 


DISTRIBUTORS: ALBUQUERQUE, N. M.; DENVER, COLO.—R. E. Duboc Associates « BIRMINGHAM, ALA.—W. H. Sleemon « CHICAGO, ILL.; MILWAUKEE, WIS.; MINNEAPOLIS, MINN. — 
The Gute Co. « CLEVELAND, OHIO—Wigglesworth Machinery Distributors « DALLAS, TEX.—Mochine Too! Associates « DETROIT, MICH. —Taylor- Thompson Machinery Co. « HOUSTON, 


TEX.—Butcher, Corter & Preston Co. « INDIANA; LOUISVILLE, KY.—Harry B. Green Machinery Co. 


« KANSAS CITY & ST. LOUIS, MO.; DES MOINES, 1OWA—Moehienpah Engr. Co. 


LOS ANGELES, CALIF.; ARIZONA—Tornaquist Machinery Co. « MT. VERNON, N. Y.—William Halpern & Co., Inc. « NEW ORLEANS, LA.—Dixie Mill Supply Co. « NORFOLK, VA.—Tidewoter 


Supply Co. « PITTSBURGH, PA.—Stee! City Tool & Machinery Co. « PORTLAND, ORE.—Portiand Machinery Co. 


« ROCHESTER, N. Y.—Ogden R. Adoms Co., Inc. « SALT LAKE CITY, UTAH— 


Todd Machinery Co. « SEATTLE, WASH.—Buckner Weatherby Co. « TULSA, OKLA.—Mortin Machinery Co. « WASHINGTON, D. C.; ORLANDO & W PALM BEACH, FLA.—George E. Vorick 
& Co. « WETHERSFIELD, CONN.—Beise!l Machinery Co. « WYNNEWOOD, PA. — Edward A. Lynch Machinery Co. « TORONTO, ONT —Hercules Presses, Ltd. 
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WHY BUY METAL YOU DON’T USE? 


Switch to 
rN t-te al-lah'am mm elelleiag| 
 OF-T-) © (ols jal-| ol- mm Mele) me} (-1-1| 


FORGING 


Stepped-out forging for fabricating 
spinning cone: 2300 Ibs.—$2691 ma- 
terial cost plus cost of machining. 


CAST-TO-SHAPE 


Cast-to-shape spinning cone 1059 Ibs. 
$860.97 Includes cost of the pattern. 


St PC UE T- A -1e Mo} aot al-lale|lale Mie Mm Ot-t-3 0 (ort—Jal-| ol 


Why pay for metal that ends up as chips on your floor ? 
Here are two fine reasons for switching to Allegheny 
Ludlum cast-to-shape tool steels. 
CAST-TO-SHAPE MEANS 
YOU BUY FEWER POUNDS OF METAL. 
Because the tool you buy is closer to its finished shape, 
you obviously spend less money on original metal. 
In the above example, the savings in metal cost alone 
amount to $1,894. 
CAST-TO-SHAPE MEANS 
LESS FINISH MACHINING. 
A casting like that above has only % to % inches of 
machine stock on all surfaces, requiring very little 
machining compared to solid chunks. Cast-to-shape 
tooling is especially economical when working with 
intricate shapes. 

Allegheny Ludlum, a tool steel producer who makes 


wesw 7270 


ALLEGHENY 


cast-to-shape materials, casts them with the same pre- 
cise quality control for which their tool steels is known. 
A full line of cast-to-shape tool steel grades is avail- 
able. You'll find ones with high resistance to abrasion, 
compressive strengths of approximately 400,000 psi, 
easy machinability, hardening with almost no distor- 
tion, toughness, high red hardness, and the capacity 
to take a high polish. 

Find out now how you can cut costs on your com- 
plex tools. Write for FC-4, a 28-page technical dis- 
cussion of A-L’s Forging and Casting Division with 
applications, pattern information, design tips, analyses, 
and heat treating instructions. Or call your nearest A-L 
tool steel warehouse or distributor. 

ALLEGHENY LUDLUM STEEL CORPORATION, 
OLIVER BUILDING, PITTSBURGH 22, PENNA. 
Write to Dept. A-12. 


LUDLUM 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 


EVERY GRADE OF TOOL STEEL...EVERY HELP IN USING IT 
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When you buy Motor Starters —— 


YOU PAY FOR OVERLOAD PROTECTION 


Only ONE-PIECE Overioad Relays give 
100% Protection - Only with ONE-PIECE con- 
struction can you know you've installed the 
heater correctly. Only with ONE-PIECE con- 
struction can you know the heater is exactly 
centered, or properly positioned, so that it 
performs according to its rating. Only with 
ONE-PIECE construction can you know your 


motors have full protection. Pn 
Only Square D has ONE-PIECE Construc- f 
tion - ONE-PIECE construction eliminates any 


possibility of heater misalignment. Square D 
melting alloy thermal overload relays can be 
installed only one way. They are tamper- 
proof. They are factory-assembled, are in- 
dividually calibrated and tested. Repeated 
tripping will not affect accuracy 
Insist on 
Square D melting alloy 
thermal overload relays 


Write tor Bulletin $M-275 for the 
complete story on Square D starters 
with ONE-PIECE thermal overload 
relays. Address Square D Company, 
4041 N. Richards St., Milwaukee 12, 
Wisconsin. 


1-PIECE CONSTRUCTION 


Heat-responsive Heat-producing individual factory inspection of every Square D 
element (solderpot)pro- element is an integral part melting alloy thermal overload relay means perform- 
vides accurate response to of overload unit. It’s perma- ance you can trust. Each unit is calibrated and thoroughly 


overload, yet prevents nui- nently joined to solder pot, tested to make sure it will perform according to its rating. 
sance tripping. can’t become misaligned. 


EC&M weavy inpustRY ELECTRICAL EQUIPMENT. ..NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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Users of U. S. Adjustable 


Drill Heads are unusually accurate in 


i 


anticipating profit pictures— they regularly 


figure lower and more dependable costs. 


, oe . . The U-1 Head shown has 8 drivers, 
That’s because these high-quality heads—priced ¥,” drilling capacity in cast iron, 


right to start with—usually cost less to 6” diameter drilling area. 


maintain, less to operate. 


And that’s because ALL VU. S. Heads of this 
type have these plus features: 


SHAVED GEARS for smooth, quiet operation. 


SPECIAL UNIVERSALS with heat treated joints, neoprene 
sealed and lubricated for life. 


ALUMINUM BODY CASTING with special 33,000 Ib. tensile. 
GREATER BEARING AREA for the spindles. 
QUICK CHANGEOVER for different hole patterns. 


SLIP SPINDLE PLATE, providing the advantage of a fixed center 
head on long runs. 


Write for catalog AD-57. Immediate delivery on most standard sizes. 


Adjustable and Fixed Center Multiple Drilling Heads 
Individual Lead Screw Multiple Tapping Heads 


DRILL om 


D @ UNITED STATES DRILL HEAD CO. 


HEA 
Jt BURNS STREET + CINCINNATI 4, OHIO 
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“We get ten refrigerator pans a minute... 


from one press and with one attendant!” From its motorized coil 
cradle to its mechanized conveyer, this is a truly automated production unit. 
Coil stock feeds through the press’ seven transfer stations...is easily formed 
and drawn into deep drawn refrigerator pans. Bliss engineers design and 
build entire systems like these, including the dies. 


Can a transfer feed press work for you? Best way to find out is to ask—ask 


the people who introduced them in the nineties and have pioneered in their 
improvement since. Or send for new. case history-packed brochure. 


. | S S E. W. BLISS COMPANY - Canton, Ohio 


BLISS is more than a name... it’s a guarantee 


SINCE 1857 


PRESSES + ROLLING MILLS + ROLLS +« DIE SETS + CAN MACHINERY + CONTRACT MFG. 
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All components mounted 


outside tank for easy access. 


Easily read accurate fluid 
Standard mount electric 5 level indicator. 
motors of your choice. No ‘ 
specials required. 












You save money 


| Separate mounting 
| plate insures correct 


. alignment and max- Large removable covers 

an d time imum pump life. if ; on both ends for con- 

te . wr Sf venient cleaning. ‘‘Filler 

Cap” end cover can be 

located at either end 
of tank. 


applying Hydraulics 


when you buy the... 


V ICKERS package... 
Side ‘extensions support 


in Ss tea d of pa rts tank above floor, providing 


complete air circulation for 
maximum heat rejection 











Inlet strainers can be re- 
Corrosion protection—in moved and cleaned without 
ternal tank surfaces sand disconnecting components 
blasted and specially or pressure piping. 
painted 


New baffle plate improves Easy accessibility to drain 
fluid circulation plug. 


Vickers Custom Built Power Package . . . complete ... 
factory pretested ... ready to connect and operate. 





You save time and expense of design, 





layout, multiple purchasing, and assembly 
when you buy the Vickers package. You 
are assured of component compatibility 
and Vickers undivided responsibility and 
guarantee for the entire hydraulic package. 


A Vickers Custom Built Hydraulic Power 
Package is a “complete unit”. . . 

factory pretested, ready for you to connect 
and operate. Designed and professionally 
built to your specifications. 


These parts are required to 






isToh isle MB isl -miaelusl olf Me olela delet. 
Call in a Vickers Application Engineer design, asse 
: : = a 

or write for Bulietin 5001B. particula : 






nbly tale Mmeitailile) 







Application Engineering Offices: ATLANTA « CHICAGO* « CINCINNATI « CLEVE- 

VICKERS INCORPORATED LAND « DETROIT* « GRAND RAPIDS « HOUSTON « INDIANAPOLIS « LOS 

ANGELES AREA (El Segundo)* « MILWAUKEE « MINNEAPOLIS « NEW YORK 

DIVISION OF SPERRY RAND CORPORATION AREA (Springfield, N.J.)* « PHILADELPHIA AREA (Media) « PITTSBURGH AREA 

Machinery Hydraulics Division (Mt. Lebanon) « PORTLAND, ORE. e ROCHESTER ¢ ROCKFORD « SAN FRANCISCO 

AREA (Berkeley) «e SEATTLE* ST. LOUIS ¢ TULSA ¢ WORCESTER « Factories also 

ADMINISTRATIVE and ENGINEERING CENTER in: Australia, England, Japan and Germany e in Canada: Vickers-Sperry of Canada, 
Department 1410 * Detroit 32, Michigan Ltd., Toronto,* Montreal and Vancouver 

Field Service Headquarters Underlined. Whse. Stock & Repair Branches*. 





ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 


WHATEVER THE APPLICATION 


you can improve your product with 


GRAMIX 


(PRODUCT OF POWDER METALLURGY) 


PRECISION FINISHED PARTS 


GRAMIX precision finished parts are improving products in 


virtually every branch of industry. A pump manufacturer, 
for instance, may specify a gasoline pump rotor made 
of GRAMIX and gain a number of advantages. 


To begin with, the alloys are carefully blended to meet 
his individual requirements. The GRAMIX parts are then 
die-pressed to exact shape, sintered under rigid control 
and finished to tolerances as close as .0005”. 

(This process, of course, costs far less than machining, 
forging or casting.) The manufacturer can expect the 
GRAMIX gasoline pump rotor to do a better job because 
all GRAMIX parts are precision engineered and precision 
controlled from alloying to finishing. 


No matter what the application may be, GRAMIX parts 
fit specifications exactly. Parts may be impregnated 


with oil . . . to insure a longer life and a quieter operation: 


if specified, the GRAMIX parts may be coined and work 
hardened, even prepared for plating. 


The rotor is only one of thousands of applications 

in which GRAMIX precision parts have proved to be 
ideal. Just a few of them are shown here, so consider 
the components of your products . . . there may be several 
that could be improved . . . with GRAMIX! Products 

of powder metallurgy you can rely on. 


Write today for factual 
Engineering Bulletin No. 21 
.-. we'll send your copy. 


Hardened steel drive 
sprocket for lawnmower 


Rotor for gasoline pump 


Packing gland follower used 
in hydraulic system 


Bronze rotor in high 
speed fueling unit 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 23, MICHIGAN 
GRAPHITAR® canpon-crarnite © GRAMIX® powpERED METAL PARTS © MEXICAN® crapwite prooucts © USG® sausues 
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NEW GD DH4... 


Double Horizontal 


Engineered to give you all 
these advanced, proved features 


simplified push-button @ push-button controlled quill 
operation feed 


accuracy to tenths e built-in dial indicators for 
abrasive movement 
automatic dressing 
built-in ‘usable abrasive gage” 
automatic sizing 
built-in motor load meters 
centralized “one-shot” 
lubrication dial indicator for precise head 
alignment 
automatic return of abrasives 
to grinding plane after dressing e universal head tilting with 
or change micrometer adjustment 


rugged, rigid base @ concealed wiring and piping 


AND MANY OTHERS, write for Bulletin DH4 


Choose The Features To Meet Your Needs 


The DH4 Grinder is engineered and specifically designed 
to provide all the features mentioned here. If some of 
them are not required for your operations, you can specify 
only what you need. Should your requirements change 
later, the basic machine design permits easy addition of 
the omitted features. This Besly engineering principle lets 
you get exactly the machine you need with the features 
you need—without costly waiting or redesign. 


Economically grinds parts and materials like these: 


bearing races valve plates or any part with two flat surfaces 
parts piston rings pump vanes of nearly equal area which must 
gear blanks clutch plates be parallel to each other 





5 steel on-ferrous ics 
materials cast iron metals plastics 
and their alloys carbides 
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mates ase onang viruaty AUIOMAIG 


spindle disc grinder 











Besly's Famous “Sealed Quill Construction" 


is built into this all-new grinder. Removed from the motor and other mechanisms for highly 
sensitive feed control, the spindle sleeves are cradled in the heads. They are moved by the 
feed screw, sliding on replaceable lubricated ways with clearance adjustment provided. 
Precise disc and head adjustment is constantly maintained for consistent grinding accuracy. 


For complete engineering details — write for Bulletin DH4 


BESLY-WELLES CORPORATION | 220% 71 20s: 5-1 ws 


DRILLS * REAMERS « END MILLS * TOOL BITS 
Est. as C. H. Besly & Co., 1875 


120 DEARBORN AVENUE °* SO. BELOIT, ILLINOIS CABG +: CARNES. THESES LOCH, CUES 
Telephone: So. Beloit, DUnkirk 9-2231 LAPPED TOSS-AWAY INSERTS and HOLDERS 
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Save Time 
with 


STANDARD STOCK 


BROACHES 


Minute Wan 
KEYWAY BROACH KIT 


In one minute and for as little as 
one cent you can cut a keyway 
with this kit. For keyways from 
Ys" to 1” in any bore from 4” 
to 3”. 


Minute Wan 
SQUARE BROACHES 
SHEN aa 
HEXAGON BROACHES 
New ROUND BROACHES 


Used in an arbor or hydraulic press 
for finishing holes to exact size in 
one pass. Ya” to 3%" squares and 
hex’s; 4” to 1” rounds. Produc- 
tion oe Keyway Broaches also 
in stock. S 


SEND FOR CATALOG 
AND PRICE LIST 


The duMONT CORPORATION 
Greenfield, Mass. 


MAIL FREE BROACH CATALOG AND 
PRICE LIST A describing Square Broaches, 
Hexagon Broaches, Preduction Type Key- 
way Broaches and Keyway Broach Kits to 


acemasenanenasanal 
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otters... 


Plan '59 


Dear Sirs: 
We would like to know what the 
charge is for 100 copies of the 32- 
page article entitled “Plan *59— 
Modernize now for growth and 
profits” (AM—Oct 20 ’58). 
A Bruchas 
Chicago, Ill 


Dear Sirs: 

Please advise me what 75 
copies would cost, as I am think- 
ing of sending them to our sales- 
men and sales agents throughout 
the United States. 

J B Doan 
Cincinnati, Ohio 


Our Reader Service Department 
is supplying copies of this Special 
Report—No. 466—at 50¢ per single 
copy and 45¢ per copy in lots of 
100 or more—Ed. 


Gloves for acid hands 


Dear Sirs: 
Reference: 
Machinist 


Letter to American 
concerning “Acid 


SHOPMATES 


To American Machinist 


330 W 42nd St, NY 36, NY 


Hands” by Mr R C Hoard of Ana- 
heim, Calif (AM—Nov 3 ’58, p62). 
Suggested solution: Thin plastic 
gloves. Clear, flexible, comfort- 
able, and will not decrease sen- 
sitivity or manipulation efficiency. 
One trade-named article that 
should be investigated is Hangard. 
I cannot vouch for this product 
in any manner, but I have seen it 
advertised, and it appears to satis- 
fy the basic requirement for the 
application and situation. 
Edward J Kiczuk 
West Hartford, Conn 


We are glad to pass this sug- 
gestion along and will welcome 
any other possible solutions to the 
problem—Ed. 


Operations research 


Dear Sirs: ? 
I am interested in contacting Mr 
I Heitner of Western Electric Co 
in regards to his article, “Opera- 
tions research shows how to find 
the best lot size” (AM—Aug 11 
58, pll4). 

Unfortunately, the location of 


N. Jarvis 





wt AND 1M LATE FOR WORK ALL THE TIME 
BECAUSE MY BROTHER-IN-LAW WRECKED MY 
CAR“« MISTAKES?? MAYBE | DO SPOIL A 
UTTLE WORK BUT MY KIDS GOT MUMPS «- 
THE PIANO FELL THROUGH THE FLOOR + (GOT 
SO MUCH ON MY MIND “+ 





| DIDN'T KNOW \/ HE AIN'T // HE FEELS BAD 
THE WHIP WAS /| BECAUSE HE DIDN'T THINK 
SO CHICKEN OF THOSE EXCUSES WHEN 
HEARTED J// | 


HE WAS WORKIN'FOR A LIVIN? 


’ 
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EXTRA 
DRILLING CAPACITY 


FOR YOUR TOOLROOM <)> 
foie | 


LELAND-GIFFORD 
_NO.3 MVB 
TOOLROOM DRILL PRESS 


A companion machine to the widely used Leland-Gifford No. 2 
LMS Toolroom Drill Press — providing extra capacity with 
comparable features and conveniences. This machine is always 
available to help with heavy-duty production work while han- 
dling the general run of toolroom drilling and tapping with 
effortless speed and ease. 


Y~ check these features 


Speeds from 33 to 1,800 RPM. 
Capacity of No. 3 Morse Taper. 


Extra large 40%” x 23%" 
or standard 24%" x 23%" 
tee-slotted table. 


24" swing with 12” overhang. Geared power feed with 
feed rates of .006” — .012” — .018” per revolution. 


Illuminated indicating shift with cutting speed chart. 


Conveniently located hand wheel for changing spindle 
speeds and shifting back gears without stopping 
machine. 


Positive stop for accurate depth adjustment. 
V Foot switch start-stop motor control. 


Vv Counterbalanced sliding head. 


! 


; 
! & 


ie 


t 


My : 
2 - “4 Es co 
&§ ; 
Ms & 
at 


V Built-in light for table and work illumination. Write for complete information. 


LELAND-GIFFORD 


Drilling Machines 


WORCESTER 1, MASSACHUSETTS, U.S.A. 
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INDIANAPOLIS 6 P. O. Box 24, 
P. ©. Box 1051 Charlotte Station 
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WHY MICROHONING* 


\ 

OF GUIDE PIN BUSHINGS 
ASSURES FUNCTIONAL PRECISION, 

LONGER LIFE, LOWER COSTS 


Lamina Dies and Tools, Inc., a pioneer in the development of bronze- 
plated guide pin bushings (bronze is electroplated on hardened steel 
for combined strength and smoother action), required a processing 
method that would economically produce bushing bores having dimen- 
sional precision, accurate geometry, functional surface characteristics, 
and consistent duplication to exacting specifications in every bushing. 


In developing processing methods for the bushing bores, Lamina engi- 
neers found that Microhoning is best for generating final precision and 


the plant in which Mr Heitner is 
Assistant Superintendent of Oper- 
ations Research was not listed 
anywhere in the article. I would 
appreciate your sending me his 
plant address. 

Harold M Brodsky 

New Britain, Conn 


You can reach Mr Heitner at 
Western Electric Co, 195 Broad- 
way, New York 7, NY—Ed. 


New Steel 


Dear Sirs: 

On your “Materials” page (AM— 

Nov 3 ’58, p79) we noticed an 

article mentioning a new alloy 

developed by the Great Lakes 

Steel Corp and called GLX-W. 
We would appreciate it if you 


could advise us where we may get 
additional information regarding 
these special steels. 
S R Gambour 
Kenilworth, NJ 


functional surface characteristics at lowest cost per bushing. 


Bronze, bronze-plated or steel bush- e 
ings from %4” to 4%” in diameter 
are Microhoned on this Hydro- 
honer. Stock removal is from .001” 
to .003” and average unit cycle is 
30 seconds. Machine is equipped 
with automatic size control and tool 
expansion. 


Dear Sirs: 

. reference is made to a high- 
strength, low-carbon steel devel- 
oped by Great Lakes Steel Corp, 
a subsidiary of National Steel 
Corp. 

Will you please send us their 
address? 

F Smith 

Kitchener, Ontario 


Information on this new series 
of steels can be obtained from 
Great Lakes Steel Corp, Tecumseh 
Road at West Jefferson, Ecorse, 
Michigan—Ed. 


Characteristic cross-hatch lay pattern 


Why? Because Microhoning generates a round, straight cylinder along 
the neutral axis of the bore; size and geometry of bushings up to 242” 
in diameter are held to .0001” tolerances; contact area between bushing 
and guide pin is 25% greater than obtainable by other final processing 
methods. In addition, the characteristic cross- hatch lay pattern gener- 
ated by Microhoning provides a ‘built-in’ ’ lubrication system in each 
bushing bore. This combined with the clean-cut surface prevents seizure 
or scuffing during operation of bushing. Finally, the self- -dressing action 
of Microhoning abrasives assures continuous cutting efficiency and 
identical geometry, dimensions and surface finish in every bushing bore. 


Helpful Henry 


by L. Hoppes 


Thus, Lamina realizes, through Microhoning’s generation of quality 
surfaces and precision bores, the full performance potential of bronze, 
bronze-plated or steel guide pin bushings—longer life, smoother action, 
lower costs. 
eve" "mag, 
; 1 Learn how Microhoning provides efficient stock removal, 
closer tolerances and functional surfaces—SEND. FOR 
FREE LITERATURE. 
*Registered U.S. Patent Office 


MICROMATIC HONE CORP. ss we 


“Let me clean under this before you sit down, 


B100 SCHOOLCRAFT AVENUE - DETRE 
Mr Hoskins.” 
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CALENDAR 


Society of Automotive Engineers 

Meeting and Engi- 

neering Display, Jan 12-16, 

Sheraton-Cadillac and Statler 
Hotels, Detroit, Mich. 


Plant Maintenance & Engineering 
Conference, Jan 26-29, Public 
Auditorium, Cleveland, Ohio. 


American Society of Mechanical 
Engineers — Aviation Confer- 
ence, Mar 8-12, Statler-Hilton 
Hotel, Los Angeles, Calif. 


American Society for Metals— 
—Western Metal Exposition and 
Congress, Mar 16-20, Pan-Pacific 
Auditorium and Ambassador 
Hotel, Los Angeles, Calif. 


Society of Automotive Engineers 
—National Production Meeting, 
Mar 19-20, Sheraton-Cadillac 
Hotel, Detroit, Mich. 


American Machine Tool Distrib- 
utors Association—Spring Meet- 
ing, Mar 19120, Sheraton Park 
Hotel, Washington, DC. 


Society of Automotive Engineers 
—Aeronautic Meeting, Produc- 
tion Forum, and Display, Mar 
31-Apr 3, Hotel Commodore, 
New York, NY. 


American Welding Society—An- 
nual Convention and Meeting, 
Apr 6-10, Sherman Hotel and 
Donovan Hall, Chicago, UL 


American Society of Mechanical 
Engineers—Metals Engineering 
Conference, Apr 29-May 3, 
Sheraton-Ten Eyck Hotel, Al- 
bany, NY. 


American Foundrymen’s Society 
Engineered Castings Show, Apr 
13-17, Sherman and Morrison 
Hotels, Chicago, Ill. 


American Society of Tool Engi- 
neers—Annual Meeting, Apr 18- 
22, Schroeder Hotel, Milwaukee, 
Wis. 


National Tool & Die Manufac- 
turers Association — Spring 
Meeting, May 2-5, Statler Hotel, 
Washington, DC. 


American Society of Mechanical 
Engineers — Production Engi- 
neering Conference, May 12-14, 
Statler-Hilton Hotel, Detroit, 
Mich. 
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HOW MICROHONING* 


OF GUIDE PIN BUSHINGS 
PROVIDES FUNCTIONAL PRECISION, 
LONGER LIFE, LOWER COSTS 


5 ‘ ° ° 
HERE’S HOW Lamina Dies and Tools, Inc. uses Micro- 
honing to generate final precision and functional surface charac- 
teristics in bushing bores at minimum cost. 


Microhoning’s low-velocity, controlled abrading technique re- 
moves a minimum of the bronze plating to obtain accuracy and 
functional surface characteristics. Thus, as much as possible of 
bronze plating is conserved and a uniform thickness of bronze 
throughout the bore is assured. 


Above is a typical Lamina guide pin 
bushing. These bushings range in 


diameter from %4” to 44%”. An air 


operated, three-jaw fixture rigidly 
holds the work piece and is easily 
adapted to bushings of any size. 


Because Microhoning tools have universal joints, they follow the 
neutral axis of the bore in generating round, straight cylinders. 
Since the bore location remains unchanged, concentricity ‘between 
bushing I.D. and O.D. is obtained. 


The combined reciprocating and rotating motions of the Micro- 
honing tool creates on the bore surface a cross-hatch lay pattern 
that functions as a “built-in” lubricating system. For, the multi- 
tude of minute, diamond-shaped plateaus—over which the load is 
evenly distributed—are separated by a network of valleys that 
holds the lubricant. This better method of lubrication plus the 
clean-cut Microhoned surface prevent seizure or scuffing of 
bronze, bronze-plated and steel bushings. And, the self-dressing 
action of Microhoning abrasives maintains cutting efficiency to 
assure the same surface finish is developed in every bushing bore. 


Learn how Microhoning provides efficient stock removal, 
} closer tolerances and functional surfaces—SEND FOR 
¢ FREE LITERATURE. 
* Registered U.S. Patent Office 


MICROMA ric HONE CORP. 


00 SCHOOLCRAFT AV DETROIT 38. MICHIGAR 
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When only the best is good enough... 


KENNAMETAL’ is first choice to keep 
this half-million dollar lathe in operation 


This illustration shows the end of a 
30-foot drill collar that has been 
trepanned on one of the largest lathes 
in the country. When collars were 
bored in the conventional manner, 
the job took from 18 to 24 hours per 
piece. On this lathe, a minimum of 
three collars are bored per shift. 
This is not only one of the largest 
lathes, but probably one of the high- 
est priced in use today. Machine 
time is charged at $50 an hour. 

The payoff on this initial invest- 
ment, and on the high machine-time- 
charge, comes from a couple of Ken- 
nametal carbide inserts that cost 
$1.50 each and three pads that keep 
the cutting head centered. These 
pads are also made of Kennametal 
and cost about $1 each. Less than 
$10 worth of tools keep this half- 
million dollar machine producing! 


*Trademark 


—7 —F 


MINING, METAL AND WOODWORKING TOOLS 


=] Ghitrem 


WEAR AND HEAT-RESISTANT PARTS 
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The inserts must withstand severe 
abrasive cutting conditions and high 
cutting-speed temperatures. The 
pads must possess unusual resistance 
to abrasion and deformation to pre- 
vent the slightest deviation of the 
head from the center line. In pur- 
chasing the tools, the owners are not 
only buying cutting ability, but de- 
pendability. The cost of any shut- 
down is so great that only the best 
tooling available can be justified. 
Every type of tool material . . . old 
and new . . . is continually being 
tested and evaluated. But nothing 
has been found, at any price, more 
reliable than Kennametal carbides. 

Kennametal cutting speeds and 
Kennametal dependability help 
make tool costs the lowest item in 
manufacturing costs. If you are look- 
ing for ways to cut expense and in- 


Th 
Photo shows cutter heads used on lathe, 


also two sizes of Kennametal inserts, 
with K-2 pads to center cutting head. 


crease production, it will pay you to 
investigate what Kennametal tool- 
ing can do for you. Write KENNA- 
METAL INc., Latrobe, Pennsylvania. 


3109 


©é8 


ABRASION, CORROSION-RESISTANT PARTS 


PERCUSSION AND IMPACT PARTS 
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Positive Protection 
Against Phase Failure 
and Phase Reversal 













SCOR AEMIAMILLE ab 


The Allen-Bradley Bulletin 812 Type F, Type 
R, and Type RF relays provide positive pro- 
tection against the hazards to men, motors, 
and driven machinery, resulting from phase 
failure and/or phase reversals. 


The Bulletin 812 Style F phase failure re- 
lay employs a unique static sensing network 
that responds to all open phase conditions 
on a motor branch circuit and immediately 
removes the motor from the line... irre- 
spective of the load on the motor (including 
no load), or the circuit arrangement. This re- 
lay even responds to hard-to-detect primary 
failures on a wye-delta transformer with un- 
grounded neutral. Furthermore, the five- 
cycle response prevents nuisance ‘‘drop- 
outs’’ from transient fluctuations. 




























The Bulletin 812 Style R phase reversal re- 
lay disconnects the motor from the line— 
whether it is running or not—when a phase 
reversal occurs anywhere in the system on 
the line side of the relay. Thus, it can be 
employed for a single motor, a group of 
motors, or an entire power system. In addi- 
tion, the phase reversal relay prevents the 
motor from starting should phase failure 
occur while at a standstill—a vital feature for 
elevator applications. 


The Bulletin 812 Style RF relay combines 
the elements of Style R and Style F relays 
for protection against both phase failure 
and phase reversal. All Bulletin 812 relays 
are inherently ‘‘fail safe.’’ Send for complete 
information. 





















Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wis. 


In Canada: Allen-Bradley Canada Ltd. 
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MOTOR CONTROL 
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lf we stick to 








our control troubles evaporate 





.. $0 says John A. Bradner, 
President, Lees-Bradner Co., 
Cleveland, Ohio, machine tool manufacturer. 


““Yes, we have chosen Allen-Bradley controls: We use 
them, like them, and most thoroughly approve of them. 
We do our level best to see that they’re the ones with 
which LEES-BRADNER machines are equipped. 


“It has been our experience in over 25 years of pioneer- 
ing electrical rather than mechanical control of machine 
tools that, if we stick to Allen-Bradley, control troubles 
we are too apt to have otherwise—evaporate!”’ 


Lees-Bradner Gear Hobbing Machine, 
above, uses six motor control panels as- 
sembled from standard A-B components. 


a2 ee a ids m vere 


= 4 lac iJ iis — ideal 

=a ad idds Lon ads bd | 
| ‘434 . ee yy . 
| a ~ dds Md ts iF 













8 Bee 2s phe 6.80) / 
“gh ikl: Dub wad ad 

mgner mgucres |. vprorothewoipmes: lf 

reff Eu — 

had. ha . = 


This is the electrical control panel for a 12-station The 78 operations of a huge Buhr Automatic ’ 
Kingsbury Indexing Automatic which performs 19 op- Transfer Machine are controlled by this 

erations on an automatic transmission part. All the com- “special” electrical panel. All the compo- 

ponents in this panel are standard A-B control items. nents are standard Allen-Bradley units. 
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@ spot NEw s... TREADS 


Aluminum die casters are rapidly switching to new fields to make up for drastic 
losses in automotive and aircraft business (one major shop that used to put 30% 
of its volume into autos and 15% into aircraft, now reports such business is nil). 
Biggest target: parts once made by sand and permanent mold casting. 


A group of Cleveland companies are trying to land a missile contract as a joint 
prime contracting venture. The firms up to now have largely been engaged in 
manned military aircraft and parts output, hope in this way to keep their heads 
above water in the switchover to missiles. 

Florida’s fizzling rocket and missile industry (several subcontractors have moved 
back north for lack of business) has received its third shot in the arm in recent 
weeks—a $20-million Navy contract to Martin-Orlando to produce the Bullpup 
guided missile. The others: an initial $2.4-million contract to Martin to make the 
Bullpup, a $9 million initial contract to Pratt & Whitney (to be shared with its 
Hartford, Conn, headquarters) to make liquid-hydrogen rocket engines for 
manned space vehicles. 


Status of idle military-owned production facilities is being investigated by the 
House Armed Services Subcommittee because of complaints that the Pentagon 
is financing new privately operated facilities instead of using the ones it already 
has. 

At least one 1960 model car will have no grease fittings whatever. Instead, fric- 
tion points will contain lifetime “Fiberglide” fabric bearings, made by American 
Metal Products Co. Only the transmission, wheel bearings and differential will 
continue to require lubricant. While the name of the make is top secret, best 
guess is it will be Ford’s small car. 


U S metalworking plants in Puerto Rico are averaging 18% profit after taxes— 
and in some categories 32% is the profit figure. Since 1950, 72 U S metalworking 
affiliates have been set up on the island, with 14 more on the way, and exports 
to the U S have climbed 700% during that period. 

Look for the Air Force to put its “Make or Buy” contract policy clause into effect 
in the next few weeks—orders are now going out to AF procurement offices. 
Clause, aimed at getting more subcontracting work away from primes, forces 
the prime to make a list of which components he will make himself, which he 
will subcontract out. List must be approved by the Air Force. 


Measurement accuracies to ten millionths of an inch should be attained in the 
U S in the next 10 years, according to Louis Polk, president Sheffield Corp and 
newly elected president American Ordnance Association. 


Russia now claims to be die-casting steel with a method that involves running 
molten steel directly into a hot mold, then forcing it downward with a vertical 
hydraulic press into a die. Time required is only 10% of that for forming by con- 
ventional methods, the Russians say, and the end product is more uniform than 
products made by casting, forging or rolling. 

New airframe manufacturing technique, involving brazing of an aircraft skin 
to stainless or titanium honeycomb, has been developed jointly by Grumman 
Aircraft and Buffalo’s Twin Coach Co. Secret of the new brazing method is a 
quartz lamp developed by Armour Research Foundation. 
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on the machine... not on the invoice! 


Only on Lodge & Shipley Shears 
«SPECIALLY DESIGNED COMBINATION AIR _ a 


CLUTCH AND 
MAINTENANCE 


The ‘‘standard extras’ you find on Lodge & Shipley Shears, although not reflected in the 
price, are important in time-saving, effortless operation, accuracy and low-cost service. 


THE COMBINATION AIR CLUTCH AND BRAKE, for example . . . its single 
unit design positively eliminates overlap between clutch and brake. Disc- 
type construction is self-adjusting for fast, smooth starting and safe, positive 
stopping. The clutch provides automatic overload safety; the brake applies 
automatically in the event of electrical or air supply failure. 


NO OTHER SHEAR, EVEN AT EXTRA cost, can offer the exclusive com- 
bination of features found, for instance, on the 44” Lodge & Shipley Shear: 
e 2-stage Hydraulic Holddown System 
e Remote-operating Foot Control « Ball Transfer Table 
e Motorized Front-Operated Back Gauge 
e One-piece Shaft with Integral Eccentrics 
e Blade Clearance Indicators « Air Counterbalances 
e Air-cushioned Back Gauge ¢ Blade Changing Jigs 
e Fast, One-man Upper Blade Adjustment 
e Independent Holddown Fingers « Quad-life Worm Gear 


Find out how much more you get. . . WITHOUT EXTRA COST... On a 
Lodge & Shipley Shear. For details, see Sweet’s Machine Tool File or request 
Bulletin No. PS-15 from: The Lodge & Shipley Co., 3056 Colerain Ave., 
Cincinnati 25, Ohio. 


lodge & Ghipley Your LODGE-ical Choice! 
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WASHINGTON... 


Defense spending on the rise... 


After six months of bureaucratic spadework and 
debate, the administration has come up with its 
defense budget for fiscal 1960, starting next 
July 1. For metalworking industries, the new 
budget projects a continuing rise in military 
hardware buying. 


The new budget is still under official wraps, 
won’t be revealed in full until the middle of 
next month. But enough details have leaked out 
to provide guidelines on the military expendi- 
ture trend. The new budget outlines expendi- 
tures of some $42 billion next year—about $1.2 
billion over this year’s spending. 


Major hardware expenditures will likely go over 
the $15-billion mark for the first time in six 
years. The current volume of hard goods pro- 
curement runs at about $14.3 billion. Spending 
on missile and electronic production, shipbuild- 
ing, and military space hardware development 
is in for a hike. Aircraft expenditures will drop. 


Controversy over budget certain. . . 


The new defense budget is certain to meet an 
unfavorable reception with the Democratic 
Congressional majority, which demands a sharp- 
er boost in military outlays. The recent dis- 
closure that Russia has developed and is flying 
a nuclear-powered bomber (ours is still at least 
three years from the first flight test) provides 
Congressional critics of administration defense 
policy with a brand-new stick. 


The new budget is avowedly an economy budget, 
reflecting difficult decisions to cut and hold back 
important military projects as a means of hold- 
ing the line on federal spending and the mount- 
ing deficit. 

Still, the new budget represents the White 
House’s conception of adequate military pre- 
paredness in the face of growing Soviet military 
might and the continuance of the Cold War. 


Budget details... 


Aircraft production next year will drop well 
below the $7-billion level for the first time in 
eight years—playing up the rapid transition to 
missiles. Current aircraft production spending is 
estimated at $7.2 billion; the rate will dip some 
$1 billion next year. 

Missile spending will jump by at least $1 billion 
over the current $3.4-billion rate. Shipbuilding 
will rise some over this year’s $1.4-billion rate 
as construction of nuclear-powered Polaris sub- 
marines goes into high gear. 
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Research & development outlook .. . 


Research and development spending, estimated 
at $2.4 billion this year, will go up slightly. The 
budget, however, may show a more impressive 
(but not actually meaningful) rise if the Budget 
Bureau allows the Pentagon to go ahead with 
a proposal to revamp R&D budget planning. 


The breakdown of the R&D dollar by technical 
field will continue essentially the same as this 
year. Roughly 8% of the R&D program is de- 
voted to aircraft projects, 25% for missiles, 4% 
for ships, 2% for combat and support vehicles, 
4% for ammunition; 9% for basic research, 19% 
for space projects, 7% for miscellaneous equip- 
ment, and 16% for maintenance and operations 
of R&D facilities. In addition, this year’s R&D 
budget includes an emergency fund of about 5% 
of the total. 


Cutbacks and hold downs... 


To keep spending to the currently projected 
levels, the Pentagon will be forced to make 
widespread cuts. The big savings will be made 
by holding production of many of the latest 
planes and missiles to current low rates. 
Already, the Air Force has decided against 
further production of Bell’s Rascal missile, and 
the Navy has cut Martin’s SeaMaster jet sea- 
plane production. 

Similar holdback or cancellation decisions are 
upcoming for a wide variety of projects. Likely 
to be hit are aircraft like Chance Vought’s F8U- 
3, McDonnell’s F4H and F-101, Convair’s F-106 
and B-58, Lockheed’s F-105; missiles such as 
Chrysler’s Redstone and Jupiter, Douglas’ Thor, 
Martin’s Mace, Chance Vought’s Regulus II, 
Northrop’s Snark. 


New “Project Discoverer”... 


Pentagon has announced a new space satellite 
program, “Project Discoverer,” to run indefinite- 
ly at a cost of several hundred millions under 
ARPA direction and Air Force management. 
Purpose: to test military space hardware such 
as guidance systems, satellite stabilization gear, 
infra-red warning satellites and assorted ve- 
hicles, and to experiment with reentry and re- 
capture techniques and biomedical flights. 


Lockheed is principle contractor for the first 
few Discoverer launching attempts. At least 12 
satellite launchings are planned for the next 
year. Initial objective is to orbit a 1300-Ilb 
satellite using a combination Thor IRBM and 
a new Lockheed vehicle, powered by a Bell 
Hustler liquid-fueled rocket engine. 
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“theyre machines”° 


A veteran of 39 years with the Newport News 


Shipbuilding and Drydock Company, Mr. L. G. Webb, 
Foreman, further said ‘‘a large volume of valve bodies, hubs or levers U L [ A R D. 
for hydraulic turbines and various other parts to be machined 
are handled most efficiently on our Bullard Model 75 
Vertical Turret Lathes.” Replacing Bullard V.T.L.’s 
of an earlier design, which gave them excellent 
performance, this company has a battery of ten 
Bullard Cut Masters, Model 75, ranging in size from 26” to 66”. 


THE BULLARD COMPANY 


BRIDGEPORT 9, CONNECTICUT 
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DED ROL TL... 


Silence reigns... 


Most automakers have yet to come up with 
honest-to-goodness sales reports that realistical- 
ly compare present performance with a like pe- 
riod in the last year. The reason still being given 
is a half-empty pipeline to dealers, a factor that 
effectively prevents valid comparisons. 


December production schedules of 606,000 units, 
the largest of any month in two years, and a 
new year first quarter outlook of 1.5 million 
should soon quiet dealer clamoring for more 
cars. Then it will be up to the salesman to put 
Detroit back on its feet. 

Typical of the push is Ford’s nine-hour, six-day 
pace that is definite for December and very like- 
ly to be extended through January. Much of this 
increased production, which this month alone 
represents $15 million worth of additional ve- 
hicles, is accounted for by the newly introduced 
“Galaxie,” a luxury line aimed at Chevrolet’s 
“Impala.” The schedule calls for 2400 a day. 


Thunderbirds are the other Ford bright spot. 
The popular sports car has almost crowded Lin- 
coln off the line at the Wixom, Mich, plant 
where both are assembled. The ratio is three-to- 
one on a single shift, overtime schedule that 
calls for a combined total of 120,000 units an- 
nually. This figure, incidentally, is the original 
design capacity of the plant, based on two-shift 
operation. 

One not too desirable result is an average six- 
week waiting period for a Lincoln or Conti- 
nental. Cousins Mercury and Edsel, on the other 
hand, should be more plentiful as overtime pro- 
duction firms through January. 


Oldsmobile states that sales in the second 10 
days of November were the highest in 11 
months. Chevrolet production lines turned out 
43,500 units in the first week of December, a 
figure equal to the 1957 peak. Studebaker is 
back on overtime after a short-lived strike. 


The lone dismal note comes from Chrysler, 
which has hardly seen a week of new model 
production unmarred by labor trouble. No soon- 
er had it talked 8000 white collar people back 
to work when Dodge Local 3 walked out in a 
dispute over relief time and production stand- 
ards. This hadn’t been settled at press time, nor 
had a nine-plant Electric Auto-Lite strike, 
where prospects for early agreement are de- 
scribed by both union and company as “dim.” 
Auto-Lite supplies Chrysler and American Mo- 
tors with ignition systems, and any prolonged 
gap in the delivery of these could soon shut 
down both auto companies. 
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Tools for diesels... 


Practically complete at GM’s Detroit Diesel Di- 
vision plant is a carefully thought out transfer 
line that can handle both straight and V blocks, 
cast from either iron or aluminum with a mini- 
mum of changeover time. 


The variety of engines, which will be introduced 
in early January, represents the largest, one- 
time-product upheaval in diesel history. Basic 
design philosophy was to achieve maximum in- 
terchangeability of parts over the widest pos- 
sible horsepower range and at the same time 
double existing horsepower-to-weight ratios. 


Except for the horsepower, much of the same 
philosophy was used in designing the tooling— 
because the two series of new engines, called 
“53” and “71” after the cubic inch displacement 
of a single cylinder, come in a variety of con- 
figurations. 

The index rough mill on the “53” line is multi- 
ple purpose, as are the multiple drill and finish- 
ing operations. The V-type block, when it is 
running through, gets sidetracked only twice, 
once for cylinder bore and once for water holes 
on the bank faces. 

Although only one type of engine runs through 
at a time, changeover is described as a minor 
operation, with pulling tools representing most 
of the work. One manufacturing dowel hole is 
common to all blocks, so only the diamond pin 
need be changed. A switch to aluminum requires 
gear substitutions in most machines, but they 
were designed specifically for easy change. 
Coolant and chip disposal is gravity handled. 
Actually, when running iron blocks, the only 
purpose of the coolant is to flush chips. Separa- 
tion of chips at time of changeover is now under 
study. The line is designed to handle a minimum 
of 20 blocks and hour. 


Job shop trouble... 

Detroit’s contract tool and die industry, already 
paying 35¢ an hour more than auto company 
captive shops and 56¢ more than Cleveland, is 
once again facing the UAW-CIO across the bar- 
gaining table. 

Only 80 members of the Automotive Tool & Die 
Manufacturers’ Association are involved, but the 
settlement pattern will undoubtedly affect many 
of the 900-or-so other shops scattered about 
the three county area. “The large area of dif- 
ference” remaining centers on more liberal in- 
surance and supplemental unemployment bene- 
fits. Neither side looks for early agreement. 
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GREENLEE LEAD-SCREW FEED ASSURES 
1 //hocidior. THREADING and TAPPING 


PRODUCTION MACHINERY 


GREENLEE 


~ ie 


PRODUCES UNIFORM HIGH QUALITY... 
Reduces Scrap ...Llowers Costs! 


The Greenlee precision lead-screw threading arrangement 
makes it easy to machine parts otherwise impractical on an 
automatic bar machine. Precision Acme, tapered and multi- 
lead threads are machined in the high speed and feed ranges 
required. Smooth, clean thread form, fine fit and high 
tolerance concentricity make lead-screw threading profitable. 
Built-In Duplex clutches on 6-spindle machines reduce set-up 
time on simultaneous tapping and multi-tooled jobs. The 
profitable lead-screw arrangement can be applied to Greenlee 
machines in the field as well as on new Greenlee Automatics. 


It will pay you to investigate. 


Want more information? Write today for Catalog A-405, 





Rn sir ki 


~ GREENLEE BROS. & CO. 
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AIRCRAFRT 
and MISSILES... 


Aircraft wages for electronics? 
Aircraft makers and the industry’s two princi- 
pal unions are teaming up to demand that elec- 
tronic companies in missile work be required 
to pay the same minimum wage rate that the 
aircraft firms do. 

They have petitioned the Dept of Labor under 
the Walsh-Healey Act, which allows the Sec- 
retary of Labor to set a legal minimum wage 
scale for government contractors. Such a rate 
is based upon the prevailing pay for manufac- 
ture of a specific product. 

At stake is the future of a burgeoning volume of 
missile business, which in about two years will 
match defense spending for aircraft. 

As the aircraft makers see it, they are now in a 
bad position for bidding on missile contracts be- 
cause the aircraft industry wage structure is 
based on wide-scale union bargaining and the 
relatively higher skill of its production workers. 
That means the aircraft companies are handi- 
capped by a wage scale about 20% higher than 
that of the competitive electronics industry. 
Electronics manufacturers don’t like the idea of 
being lumped in under Walsh-Healey’s aircraft 
wage scale, of course. Their biggest beef is that 
aircraft scales are largely based on defense 
profits, which are historically higher than the 
money to be had from civilian work. Electronics 
manufacturers are in civilian work to a far 
greater degree than the aircraft makers as a 
rule. Thus, they claim, high wages would squeeze 
all the profit out of civilian output. 


Not only that—the electronics people accuse the 
airframe makers of “loose bargaining” with 
unions, claim “it would be an abuse of the 
Walsh-Healey law to bring us in under the air- 
craft industry definition and thus pressure our 
wage rates.” 

Electronics firms claim the imposition of a high- 
wage rate would (1) substantially boost defense 
costs, and (2) deter those firms now engaged 
primarily in civilian work from doing defense 
jobs. 

Current official Walsh-Healey rate for aircraft 
manufacturing was set eight years ago at $1.05 
an hour. Now, IAM and UAW want it revised, 
claiming the actual prevailing minimum is $1.90. 
Dept of Labor has agreed to make a survey as a 
first step toward revising the minimum—and the 
unions and aircraft makers want the electronics 
industry included in the survey. 

Electronics makers, on the other hand, want the 
missile industry to be defined separately. 
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Dept of Labor has a compromise proposal in 
mind: combine assembly and manufacture of 
end-item missiles with aircraft, but exclude 
manufacture of electronic missile subsystems. 
The Pentagon is standing officially aloof from 
the controversy, but privately Defense Dept 
officials take a dim view of upping the electron- 
ics minimum wage rate because it would in- 
crease defense costs. 

Anyway, it will probably be another year before 
any kind of new minimum wage is set. 


New wrinkle for F-105 output... 


First production application of Topp Indus- 
tries’ new low-cost Micro-Path machine tool 
controls will be on a gantry-type drilling ma- 
chine used in producing F-105 fighter aircraft at 
Republic Aviation, Farmingdale, LI, N Y. 


A stylus records each step on tape as an operator 
runs the machine through its various operations. 
Then the control takes over, duplicating each 
machining step exactly—time after time auto- 
matically. 

According to Topp spokesmen, Micro-Path costs 
about one-third as much ($12,500 to $25,500 in- 
stalled) as its nearest competitor control system, 
can save up to 75% or more of production costs 
on jobs formerly done manually. 


Industry highlights... 

e Aviation High School, largest of its kind and 
possibly the world’s most advanced, has just 
opened on Long Island. The $6.4 million, block- 
square, seven-story school will accommodate 
2400 day students in its 37 shops, has a 24,000- 
sq-ft apron and hangar of its own (enough for 
20 planes), plus $1.6 million worth of equipment. 


e@ Bendix Aviation and United Auto Workers 
have settled after a five-day strike for an annual 
wage increase of 6¢ an hour or 2.5% of pay, an 
increase of 8¢ an hour for skilled workers, SUB 
equal to 65% of take home pay for up to 39 
weeks, plus increased pensions, insurance bene- 
fits, vacations. 

@ Navy cutback in orders for the SeaMaster 
will lay off 6000 Martin employees next year. 


e A “pocket rocket” powered by liquid peroxide 
and produced by Los Angeles’ Rotor-Craft Corp 
is the new power source for that company’s Sky- 
Hook and Pinwheel one-man helicopters. 

e Activation of a $36-million program to equip 
about 350 Navy P2V-5 and P2V-7 Neptune pa- 
trol bombers with a new submarine detection 
system is announced by Lockheed. 





Before you buy Motor Controls... 
CONSIDER THESE FEATURES! 


SUPERIOR 
ENCLOSURE 
CONSTRUCTION 


Welded seams...sturdy piano hinge...slotted Hex cover 
retaining screws...cast aluminum handle...padlock pro- 
visions on handle and door...oil resistant neoprene gas- 
ket... mechanical cover interlock...rust-proof finish. 


COOLER, 
SAFER 
SWITCHES 


Visible blades...crossbar under the blades...deionizing 
arc quenchers...dual switchblade construction...only 2 
joints per pole...pressure-type solderless lugs. 


FEDERAL PACIFIC’S TYPE “K”, NEMA XII 
COMBINATION MOTOR STARTER 


Designed for mass production industrial equipment, INLINE 

the quality features found in the Type “K” are typical 

of ihe kind of construction that goes into every device SOLENOID 

in the Federal Pacific line. Federal Pacific’s manual 

Or magnetic motor controls are available in NEMA STARTERS 

sizes 0 through 5—with accessories to meet all prac- 

tical requirements. Bulletin 514 gives full details on : : 

combination starters. For this or for specific informa- Easy-to-change, silver cadmium contacts...con- 
tion to cover your particular needs, write to: FEDERAL tact assembly rides on ball bearings...operating coil 
PACIFIC ELECTRIC COMPANY, General Offices: Newark, easily accessible ... flexible coil leads... bi-metallic over- 
New Jersey. load relay for manual or automatic resetting. 


FEDERAL@® PACIFIC 


The Best in Electrical Distribution and Control Equipment 
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MACHINE TOOLS... 


Chrysler takes small-car action . . . 


Chrysler has asked a number of machine tool 
builders to send representatives to Detroit for 
a conference on tooling for parts for a small six- 
cylinder engine. Perhaps the meeting will have 
been held by the time you read this page. 
Chrysler is reported to have asked for bids on 
certain tooling jobs for its small car and to be 
about ready to place orders with builders. In 
fact, a few orders already have been allotted. 


Upturn in sales and inquiries. . . 


A mild upturn in orders and inquiries is re- 
ported by a number of machine tool builders. 


Incoming business is 2% times what it was in 
the first half, one important company states. 
This increase is on top of a pickup in late Oc- 
tcber stemming from a 6% hike in prices. Com- 
pany’s backlog has risen to one-third the peak 
level and operations are back on a five-day-a- 
week schedule. 


Sales of standard machines are sharply up this 
fall, another prominent builder reports. Specials 
are doing even better than standard machines, 
which in some cases are available from stock. 
First quarter prediction: a slow but steady gain 
in orders. 

Sales have been up 10 to 15% the past two 
months, backlogs are 10 to 12 weeks (exactly 
where they were at the year’s start), and opera- 
tions are at 40 hr a week instead of 32, still an- 
other well-known builder says. It reports “lots 
of people on the verge of buying.” The company 
predicts a slow gain in business from now on. 
Machine tool sales to household appliance indus- 
try are looking up, a midwest builder reports. 
This company thinks business will rise steadily 
in ’59. 

“We are processing 40% more inquiries than six 
months ago,” another midwest builder reveals. 
A number of builders declare that inquiries have 
improved decidedly. 

Quotations on a sizable volume of inquiries for 
transfer machines for non-automotive customers 
are reported by one company. 


Orders for presses improving... 


Sales began to rise in September and have been 
increasing slowly ever since, a press builder 
says. Total orders thus far this year are slightly 
higher than in same period last year. Incoming 
press orders are from widely scattered sources, 
including auto makers. This builder is recalling 
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engine and shop workers furloughed early in 
the year. 

Foreign market for large presses is active and 
should be good throughout 1959 and possibly 
into 1960, another press builder states. European 
auto companies are the biggest buyers. Assump- 
tion is that most U S machines ordered will be 
built in Europe. 


Brown & Sharpe scores a “first”... 


Brown & Shrape, using a technique long preva- 
lent in the auto industry in introducing new 
models, has scored a “first” in the machine tool 
industry. 

It made the announcement of its new line of 618 
Micromaster surface grinders simultaneously in 
20 states and Canada at its district sales offices 
and distributors. Shipments of the new machines 
already had been made to sales outlets so that 
demonstrations could be made to customers on 
A-Day (Announcement Day). 


District sales managers, agents and distributors 
were brought to the main offices at Providence, 
R I, for a three-day seminar just prior to the 
announcement. 


Argentina to buy Soviet tools... 


Argentina is considering the purchase of Soviet 
machine tools under a liberal credit arrangement 
similar to one used by the Argentinian oil in- 
dustry for buying Russian oil equipment. 


Moscow extended a $100-million credit at 24%% 
interest over a 10-year period. The head of the 
delegation from Argentina said in Moscow that 
Argentinian technicians are much impressed by 
Soviet-made machine tools. 


Schools get $9.5 million machines... 


Federal government’s machine tool donation 
program, which has been going at full-speed 
recently, resulted in the nation’s schools getting 
the following government surplus machines in 
the first nine months of this year: 1272 grinding 
machines, 1011 lathes and screw machines, 774 
drilling machines, 414 milling machines, 187 
punching and shearing machines, 131 small plan- 
ers, 61. power-driven hydraulic and pneumatic 
presses, and 63 boring machines. Hundreds of 
other types of machines also were given to 
schools. Original acquisition value of the donat- 


ed machines totaled $9.5 million. 





NEW LEADED STEELS 
FROM RYERSON 


Now, machine parts faster than ever before 


NEW LEDLOY 170 TUBING 


average machining speed 170 surface feet per minute 


Here’s the fastest-machining steel tubing ever produced 
—and only Ryerson has it available for immediate ship- 
ment from stock. Ledloy® 170 is a cold drawn, seamless 
product of low carbon analysis with .15% to .35% lead 
added. It promises a minimum increase of 25% in pro- 
ductivity of machined parts or components. Sizes range 
from 1” to 2%" O.D. with maximum %” wall thickness. 
Other sizes can be supplied promptly. 


Part produced from Ledloy 170 Tubing for 
machin ng-compar son at Nationa Metal Show. 


NEW LEDLOY 375 BARS —oatey170 tubing vs. Nonleaded Tubing 


average machining speed 375 surface feet per minute Ledley 170 MT-1015 








This newest addition to Ryerson free-machining screw Speeds Feeds Speeds Feeds 


steel stocks is the world’s fastest-machining steel. As- Coster dill 172 s.f.m. 005° 110 afm. 005" 
signing the figure 100 to B-1112 and using this as a base, 
Ledloy 375 has a machinability index of 205 plus. It Form tool 172 s.f.m. 0008" | 110 s.f.m. 
rates about 64% higher than B-1113 and about 20% Boring tool 172 s.f.m. 007” | 110s.fm. 
higher than Ledloy 300. Gade , , 

Ledloy 375 bars presently in Ryerson stocks include = — ; or. 
rounds in sizes from 4” to 1", hexagons 4” to %”. Thread 27 s.f.m. 20 s.f.m. 

Ask your Ryerson representative for complete details Tap 18 s.f.m. 12 stom. 
on these new steels. And call Ryerson for an unequaled 
selection of cold finished bars and tubing, including the 
largest stocks of Ledloy 300 (also. known as Ledloy A) * As demonstrated at National Metal Show, Cleveland, 1958. 
and Rycut® leaded alloys—the fastest machining in 


their carbon ranges. 


Member of the Shandy Steel Family 


























Production time 35 seconds 49 seconds 


























Principal Products: Carbon, alloy and stainless steel — bars, structurals, plates, sheets, tubing — aluminum, industrial plastics, metalworking machinery, etc. 
JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK « BOSTON * WALLINGFORD, CONN. ¢ PHILADELPHIA « CHARLOTTE * CINCINNATI « CLEVELAND 
DETROIT * PITTSBURGH * BUFFALO * INDIANAPOLIS * CHICAGO « MILWAUKEE « ST. LOUIS « LOS ANGELES « SAN FRANCISCO « SPOKANE « SEATTLE 
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MATERIALS... 


Heat-resistant laminates... 


Several experimental moldings of Conolon 525 
laminating material were subjected to the Plas- 
matron are at the Giannini plant. Consisting of 
a fiber reinforcement in an elevated-temperature 
organic-resin binder, the parts were subjected 
to ionized gas (plasma) at 10,000 F and 1200 
fps velocity—approximately Mach 1.1—for 70 
sec. Erosion in a %-in.-thick laminate was less 
than 4% in. at the point of impingement. To ob- 
tain minimum erosion for high-temperature ap- 
plications, further studies are being made of 
various laminate weaves and molding-particle 
sizes. This material does not appear to melt in 
the manner of metals, ceramics and cermets; 
is a product of Narmco Resins & Coatings Co, 
Costa Mesa, Calif. 

A new flame-retardant laminated plastic, called 
Fireban 321 has been developed by the Taylor 
Fibre Co, which has also produced a composite 
laminate, Grade HT-5000, that shows extremely 
good heat-insulating properties in tests made 
at 2000 F. Further tests at higher temperatures 
are underway. 

Within recent months, Taylor has equipped its 
laboratory with a temperature-and-humidity 
environmental test chamber as well as a 1000 F, 
custom-built, electric oven to fit around a tensile 
testing machine. The firm will consider any re- 
search contract related to laminated plastics and 
is particularly interested in researching mate- 
rials requiring heat and flame resistance. 


A better manganese bronze... 


Superston is a new patented alloy containing 
manganese, aluminum, nickel and iron as the 
main alloying elements. Developed in England, 
it is said to combine high tensile and fatigue 
strength with good ductility, corrosion and ero- 
sion resistance. Primarily a marine-propeller 
material, Superson is cast and repaired with 
relative ease compared with other high-strength 
propeller alloys. 


Mechanical properties include a minimum ten- 
sile strength of 90,000 psi, maximum yield of 
40,000 psi with a minimum elongation of 20%. 
The alloy can be straightened hot or cold; is 
readily welded without embrittlement or sensi- 
tivity to high-temperature cracking. 

An American company named the Superston 
Corp has been formed to market the alloy, de- 
veloped by J Stone & Co, Ltd, in the United 
States. Concerns involved are J Stone & Co, 
Ltd, Ampco Metal, Inc, and the American Brake 


American Machinist * December 15, 1958 


Nl 


Shoe Co. An agreement signed with Superston 
Corp gives Columbian Bronze Corp, Freeport, 
NY, exclusive license to manufacture propellers 
through 6-ft diameters and a non-exclusive 
agreement for larger sizes. 


Tungsten for tomorrow... 


Tungsten-carbide alloys have the same advan- 
tages over steel that steel had over bronze, 
Philip M McKenna, president of Kennametal, 
Inc, Latrobe, Pa, told the Los Angeles Chapter 
of the Society of Carbide Engineers. These qual- 
ities include hardness, resistance to deformation 
and wear. In terms of Young’s Modulus of Elas- 
ticity, steel is 50% to 60% stronger than bronze 
and the YME of cemented-tungsten carbide is 
100% to 200% greater than that of steel. 


Lack of comprehension of all of the properties 
of a new material, and of the opportunities for 
devising better and generally radically different 
tools and parts for machines and appliances, 
often handicaps early adoption of new materials. 


The economics of the article, tool, or appliance 
made of the new material may be so different 
that a re-analysis of cost and utility is required. 
If the changeover is relatively simple, and the 
advantages are obvious, introduction of the new 
material is readily accepted as feasible, especial- 
ly if no change is required in other parts of the 
process or in our thinking. Application of ce- 
mented hard-carbide compositions has been 
in this area during their 20-year history. 

Early applications, where hard carbides in- 
creased production or extended the life of parts, 
included single-point tools, centers for lathes 
and grinders, drawing dies, precision gages and 
stops, wire guides, textile guides and other 
parts; particularly those devices subject to se- 
vere wear. 

More recently, with the aid of designers and 
experienced shop men, we have developed such 
cemented-carbide metalworking tools as milling 
cutters, reamers, routers, end mills, de-burring 
files, knurls, hotflash cutting tools, and seaming 
rolls; such mining tools as undercutter bits for 
coal-cutting machines, rotary drills for drilling 
blasting holes; and such other items as armor 
piercing projectile cores, chucking jaws, grip- 
ping devices, pump valves, rolls for cold-rolling 
of steel, etc. 


Today we are exploring the application of ce- 
mented carbides to bearings, spindles requiring 
greater resistance to flexing, parts for gas tur- 
bines and jet propulsion equipment, nozzles and 
orifices for homogenization and colloid devices. 
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Dollars 
to doughnuts 
the men 
with the holes x Si a 
in their heads 
can show 


you 


HOW TO CUT YOUR BORING COSTS 


From boring to reaming, from gun-drilling to trepanning, there’s no 
substitute for the men with the holes in their heads. 


Take boring for example—whether you use a standard cutter and bar, or 
a specially designed inner-diameter tool, your Madison man can show 
you how to get better-finish holes, faster and at less cost. 


@ CONTROLLED FLOAT — Eliminate costly floating tool holders; no 
more rejects due to misalignment. 

@ FREE CUTTING ACTION — Better finishes and closer tolerances at 
higher speeds because there are only two cutting edges, and both on 
center line. 

ONE-SCREW ADJUSTMENT — Longer tool life, fewer sharpenings since 
both edges cut equally. Cutter can be set to original size after each 
sharpening and cut costs through reduced tool inventory. 
Let Madison’s experienced boring specialists, backed with the proven 
facilities of Madison Industries and its associated companies, show you 
how to cut your hole-making costs. Dollars to doughnuts, they can! 





Send for your free 40 page catalogue today — 
includes cutter grinding data and other useful information. 


To be sure ... be sure it’s made by 


. first in inner diameters 
Dept. 112, Providence, R. I. 


ASSOCIATED WITH MADISON-FAESSLER TOOL CO. 
MADISON-RELCO TOOL CO. 


} 
eeeeeeeeeeeeeeeeee 
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WHAIAIYS AHEBAD... 
in Metalworking 


il 


A time for consolidating production gains? 


As the year draws to a close, U S metalworking 
seems to be catching its breath along the road 
back to prosperity. 

This is evident in reports from bellwether in- 
dustries which a month or so ago were coming 
out fast from their recession doldrums. At last 
report, these industries have settled down to a 
steady operating rate, rather than continuing a 
fast climb from recession lows. 


Basic steel production is perhaps the best in- 
dicator of the current situation. This industry 
racked up a fairly strong October and early No- 
vember, then settled to a 75% operating rate, 
which is expected to hold the rest of the year. 
The mild scramble for deliveries as customer 
inventories hit rock bottom in October and de- 
livery times began to lengthen has stopped. 

For one thing, automobile makers have ordered 
a lot more steel than they have been able to use 
because of the rash of local strikes. Result is 
that inventories of finished steel have accumu- 
lated at the mills, which will be delivering 
largely from stock for the next few weeks. 


Steel warehouses, like the mills, had a good 
month in October but from then on business re- 
verted to the spotty pattern of previous months. 


Warehouse inventories remain high, with about 
3.3 million tons of finished steel on hand. 

Automotive parts makers are registering some 
gains in new orders, now that the auto strikes 
are largely over, but they’re still quite a way 
from full production. Nevertheless, a pickup is 
expected in first quarter 1959, when the parts 
makers fully expect quarterly automotive pro- 
duction to jump to 1.6-million units (December 
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was pegged in earlier predictions at 600,000 cars, 
but because of strikes actual output will be 
lower). 


Used machinery business, always a good indi- 
cator of how things are going with the small-to- 
medium metalworking shops, bears out indica- 
tions of a general year’s end slowdown. Sales 
have been very spotty in recent weeks, with 
some firms reporting that business dropped off 
considerably in November and December after 
a nice pickup in early fall. Others report, how- 
ever, material gains in some lines, particularly 
screw machines. 

Rebuilding continues to do very well, with sev- 
eral large orders from major automotive and 
appliance makers now on the books. 


Used machinery prices have firmed and are now 
on their way up, especially prices for equipment 
made since 1950. 

Stamping industry’s outlook has improved 
markedly in recent weeks, after more than a 
year of low-level operation. The industry as a 
whole has chalked up a 30%-or-better gain in 
orders since August. Improvement is expected 
to be slow but steady through 1959. 


Television set production has at last begun to 
catch up with the boom in other major appli- 
ances. At the moment, TV sales are running 10 
to 12% ahead of last year, have done so since 
August. Stereophonic equipment sales are re- 
ported to be booming. 


Metalworking job shops, contrary to most in- 
dustry trends, report that the fourth quarter was 
the worst of the year for them. Any upturn here 
isn’t expected until well into 1959. 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRODUCTION 


BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 
NOV. OCT. SEPT. 


mated timinary v | 


Total 
Index 157 156 156 





Machinery .... 130 130 


Electrical 
Machinery .... 


Other 
Transportation 345 
Other 
Metalworking . 142 





WHAT'S AHBAD... 
in Business 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 








Total Index 
156.6 156.4 155.8 154.7 





Metal, orking 


Machinery 181.0 180.8 182.4 


Other Machinery 














exc. Electrical .. 166.5 165.9 165.1 





Electrical 


Machinery 158.9 158.8 156.9 











Fabricated Metal 


Products 147.0 146.2 144.9 


























Construction spending is on the upgrade ay 


Construction, one of the key industries in our 
economy, will register a 7% increase in 1959. 
And for the first time since 1955, an increase in 
physical volume as well as in dollar volume will 
probably take place. 

Private construction is expected to show an in- 
crease of 3%, almost entirely due to the rise in 
homebuilding. In public construction, the gain 
is expected to be on the order of 14%, with the 
largest increase coming in highways. 

The total number of housing units started this 
year will total approximately 1.17 million units. 
But the number of new starts has been increas- 
ing during the year, and recently has been run- 
ning at an annual rate of 1.25 million units. 
The volume of starts in the first half of 1959 
will probably not drop below an annual rate of 
1.2-million units. Leaders of the new Congress 
have made it clear that Congress will insure an 
adequate supply of funds to permit this rate to 


be sustained in the latter half of 1959 also. So 
the chances are good that at least 1.2 million 
units will be started in the coming year. 
Business expenditures for new plants and equip- 
ment are expected to rise during 1959, but the 
increase will probably show up first in equip- 
ment and later in buildings. The volume of con- 
tracts awarded for industrial building has been 
dropping. Recently there has been an increase in 
proposed industrial work, but this will not re- 
sult in a rise in contract awards until late spring 
and not until late 1959 can we expect an increase 
in industrial construction work. 

Institutional building—hospitals, schools, and 
churches—will contribute a moderate increase 
to the over-all construction gain. 

The Federal Highway Program will move into 
high gear in 1959. Highway construction is ex- 
pected to hit $6 billion in 1959, a gain of more 
than 10% over 1958. 





WEEKLY BUSINESS INDICATORS 
Business Week Index of Activity (1947-1949—100) * 
Steel ingot operation (thousands of tons) 

Electric power output (million Kilowatt hours) 
Production of automobiles and trucks 


Engineering construction awards (Eng. News-Record—millions) ...... 


MONTHLY BUSINESS INDICATORS 


Index of industrial production (1947-1949—100) * 


Latest Preceding Yeer 
Week Week age 


137.6 136.9 138.0 
2,013 1,988 1,831 


12,274 
151,941 171,967 142,241 
$399.1 $273.0 $201.0 
Latest Preceding Yeor 

Month Month Ago 
138 137 142 


12,579 12,136 


Index of durable manufactures production (1947-1949—100) * 145 145 156 


Durable goods manufacturers sales, millions* 
Machinery manufacturers’ sales, millions* 
Durable goods manufacturers’ new orders, millions 
Machinery manufacturers’ new orders, millions 


New Orders for Nonelectrical Machinery (1950—100) * 
New Contracts for Industrial Construction (1950—100) * 


* Seasonally adjusted 


82 


$12,561 
$ 3,984 
$12,597 $12,177 $12,519 
$ 4,223 $ 3,851 $ 3,952 
151 161 125 
61 76 117 


$12,385 
$ 3,817 


$14,132 
$ 4,314 
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SPECIAL 
HIGH 
PRECISION 
Hits 6... Serrations, splines and milling... for 


military, aircraft, missile applications 


Where specifications and conditions are the most demanding, you'll 
find G.S. Fine and Intermediate Pitch Gearing at the heart of the 
pRACTHOB AL woe, most complex assemblies for all sorts of military, aircraft and missile 
applications. Why? Because for nearly five decades, G.S. has been 
famous for extreme accuracy. We have the broadly experienced engi- 
neering specialists, the carefully trained craftsmen and the big, fully 
equipped plant to do these jobs right, from design to delivery. 


If you are contemplating or producing on government contracts 
or subcontracts, insure the quality of your power transmission com- 
ponents with G.S. elements, mass-produced with custom quality in 
a range of sizes from 8 to 96 d.p. . . . from %" to 8” diameters . . . in 
all materials. And of course, the same precision qualities give you 
more profitable production and better end-use performance in 
civilian applications, too. Our engineers are at your service for 
thorough analysis of your Fine and Intermediate Pitch Gearing 
problems and the practical way to solve them. 


Specialties, Inc. . 


SEND FOR GS. silustrated folder! See where and bow we mass-manufacture 
2635 WEST MEDILL AVENUE Small Gearing to uniformly fine tolerances. Folder contains 23 pictures of 

CHICAGO 4 7, ILLINOIS Small Gears, plant view, as well as Diametral and Circular Pitch Tables. 
Ask for your copy on company stationery, please! 


SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS 
WORM GEARING * RACKS © THREAD GRINDING 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING ? ° eo @ J , * iA 
: 
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Cucty O10 ce Stet 


for speedy accurate milling! 


No. 3-36... 36” table 
travel .. . 64" x 16” 
table . . . full automatic 
hydraulic feed. 


You'll turn out milling jobs with stepped up speed and ae 
accuracy with the work on Kent-Owens Machines! These eee... <2 2 
extra-rugged Millers are performance-proved . . . simple . . . automatic hydraulic 
versatile . practical in every detail. Advanced features us 
throughout! Twin-post head mounting assures balanced load. 

Only two gear contacts, motor to spindle, means greater 

cutting efficiency. Check your needs! Write today for bulle- 

tins on wide range of hydraulic and hand-operated machines. 

Also, let Kent-Owens design and build your tooling and 

special machines. Kent-Owens Machine Co., Toledo, Ohio. 


No. 2-20DS ... 
Double Spindle for 
two milling opera- 
tions ... 20" table 
travel... 42°’ x 12°" 
table. Hydraulic feed. 


No. 1-14... 14” table 
travel... 32° x 9” table 
... hydraulic table feed . .. 
full automatic cycle. 


No. 1-M .. . Hand 
feed to table and 
OS | ade hp 
table travel . . . head 
counter-balance is 
adjustable. 


KENT-OWENS REPRESENTATIVES 


NEW YORK 
Harri -Wilson-Daum 
ration 


BOSTON HARTFORD 
General Machinery Corp. Harringtoa-W ilson-Daum 
Corporation 


CALL ON 


KENT-OWENS 


for milling machines 
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BUFFALO 
Beesiey-Hofmana Mach'y Co. 


CHICAGO 
Four States Mach'y Company 
CLEVELAND 
Garco Machinery, Inc. 
DALLAS 
Huster Machine Tool Co. 
DAYTON 
C. H. Gosiger Mach'y Co. 
DETROIT 
A.C. Haberkora Mach’'y Co. 
FT. WAYNE 
Oatis Machinery Co. 


GRAND RAPIDS. 
Joseph Monahan & Co. 


HAMILTON, ONT. 
F. F. Barber Mach'y 
Company 


OMAHA 
HOUSTON » 
Oliver H. Van Horn Co., lac. Bac ona 
CNUNMOUS, cate cheer Eur 
PITTSBURGH 
Bictasos Mechinecy Co. Barney Machinery Company 
ELES ROCHESTER 
16 Schiefer-Philipp Machinery Corp. 
Sales Co. SAN FRANCISCO 
MILWAUKEE Buloui Machinery Co. 
Four States Mach'y Company ST. LOUIS 
MINNEAPOLIS ‘Wm. Scheer Company 
The Saweriee Company SEATTLE 
Starbuck Machine Tool Co. 
SYRACUSE 
J. F. Owens Mach'y Company 
TORONTO, ONT. 
PF. F. Barber Mach'y Company 
WINDSOR, ONT. 
P. F. Barber Mach'y Company 


MOLINE 
Joha J. Normoyle Co. 
MONTREAL 
F. F. Barber Mach'y Co. 


NEW ORLEANS 
Oliver H. Van Horn Co.. Inc. 
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American 
YF Lads Lisl i-h el MAGAZINE OF 
METALWORKING PRODUCTION e ESTABLISHED 1877 


An Eye-Opener 


A West German manufacturer of capital goods, 
employing about 15,000 workers, is now achiev- 
ing productivity per machine of 190% compared 
with 1945. He says that one of the reasons for 
this spectacular improvement is that the average 
uge of his machines is only five years. 

The same kind of gain has been made in other 
West German metalworking plants. Many Ger- 
man companies admittedly were pushed into 
this favorable situation by necessity. They had 
to start from scratch after the war, many of 
them since 1950. The point is that they benefited 
magnificently from the standpoint of costs. 

The Russian situation is closely akin to that 
of the West Germans. Soviet factories are turn- 
ing out new machine tools like mad. They are 
importing them too. They would buy from us 
if they could, especially elephant machines. 


They are seeking... 

increased productivity as well as greater capac- 
ity. Their plans call for still larger output of 
production equipment and of automated produc- 
tion lines. 

While all of this commendable progress is un- 
der way abroad, we act as though some form of 
paralysis had gripped us. Our manufacture of 
production equipment is at low ebb. Orders have 
been scarce for a long time. Users of machines 
have been showing an amazing indifference to 
higher production costs that have been creeping 
up on them. They are not replacing their ob- 
solete machines. 

AMERICAN MACHINIST'S Eighth Inventory of 
Metalworking Equipment reveals that production 
machines in Metalworking are steadily getting 
older, on the average, and more inefficient. More 
than a million metal-cutting machines and al- 
most a quarter-of-a-million metal-forming ma- 
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chines are over-age (10 years old or older). 

In 10 out of 16 industrial classifications in 
Metalworking, the machine age is higher than 
the national average. And the national average 
tags three out of five cutting-type machines as 
being at least 10 years old. 


The wastage caused by... 

persistent use of high-cost, obsolescent machines 
is appalling. AMERICAN MACHINIST editors have 
done some careful and conservative figuring to 
find out what this wastage amounts to. In direct 
labor cost alone it adds up to almost two billion 
dollars a year. Other costs—maintenance, over- 
héad, floor space, scrappage—are not included. 

On page 99 you will find a chart with figures 
on wastage tabulated by types of machines. As 
you might expect, in upright drills, engine lathes 
and turret lathes the annual wastage totals in 
excess of one hundred million dollars each. In 
mechanical presses alone, the extra direct labor 
cost of operating out-dated units runs to more 
than a quarter-of-a-billion dollars a year. 

In a time of mounting costs, particularly for 
labor, this condition is intolerable. It pushes up 
the cost per piece, necessitates higher prices ana 
eats away at profit margins. Its consequences 
are vicious and destructive. 


A prime objective... 


of metalworking management should be to cut 
down this waste as quickly as possible. The best 
way to start doing it is to investigate in detail 
what 1958-designed machines can do compared 
with high-cost machines now in operation. That 
in itself will be an eye-opener. It is bound to 
lead to replacements that will lower costs, in- 
crease quality and add to profits. 


ny Pn Fo EDITOR 





Cincinnati Shear swivels 
for mitre cuts at Budd 


This Cincinnati® Shear is an integral part of an auto- 
matic decoil and shear line at The Budd Company’s 
Gary, Ind., plant. It is used for straight and mitre shear- 
ing of coil stock into sheets. 

Mounted on a swiveling base, the shear can be ro- 


tated 222° to either side of center, so the operator 
can pre-set the desired angle of cut. 

Accuracy must be within 4” per 80” of feed. Sheet 
widths range from 24” to 72” and thickness from 21 
to 16 gauge (.0349” to .0625"). Since the operation 
must be automatic and continuous to be economical, 
Cincinnati dependability is a vital asset. 

This shear was specially engineered for The Budd 
Company. However, most of its profitable features 
are available with standard Cincinnati® Shears. They 
include powerful hydraulic hold downs, all-steel inter- 
locked construction, and one-clearance shearing of dif- 
ferent metal thicknesses. 

Complete details on Cincinnati® All-Steel Shears are 
included in Catalog S-7R. Write to Dept. B. 


on 
| 


sme as 


Shapers / Shears / Press Brakes 


ne CINCINNATI 
SHAPER .~o. 
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AT LAST! 


Drunken-helix tester . . . 

has been developed by Greenfield Tap & 
Die Division to accurately measure and per- 
manently record drunkenness in precision- 
ground thread plug gages before lapping. 

An integral unit, the gage comes equipped 
with mandrels, driving dogs, and probes for 
threads from 4 to 80 per inch. No master 
thread is used. Measurement is taken by 
determining variation between two points, 
at a predetermined angle apart, on each 

of a series of single threads. Operation 

is automatic 


A "DRUNKOMETER” FOR THREADS 


By William M Stocker, Jr, associate editor 


Long a mysterious malady of 
screwthreads, drunken helix is a 
hard-to-measure condition respon- 
sible for many headaches. It could 
take a costly production toll by re- 
jecting good pieces while bad ones 
are accepted. It’s a constant source 
of trouble between customers and 
suppliers. Now, science plus gaging 
know-how have produced a prac- 
tical device to measure the stagger. 


Out of the Gaging Laboratory of 


United Greenfield Corporation’s 
Greenfield Tap and Die Division has 
come a new electronic thread com- 
parator. More positive and less cost- 
ly, requiring a minimum of operator 
skill, it may once and for all solve 
the controversy over detecting and 
measuring drunken helix. The in- 
strument is based on a new principle. 

Whether or not you are aware of 
“drunken helix,” if you work with 
precision threads it is likely that you 
are a victim of its tricks. At a recent 
seminar on product reliability, a dis- 
cussion of the problems in solving 
differences between vendor and cus- 
tomer inspectors found drunken 
helix a major obstacle. 

“Drunken helix” is the deviation 
of the helix from the theoretical or 
true helical path. On a thread plug 


Rear probe... 


utilizes a Decker Corp electronic ion-trans 


ducer, capable of measurement to a few mil- 


lionths of an inch, as a size-sensing element. (Greenfield has a license from Decker for 
this application.) Driving probe (front) is preset at any desired angle, such as 90 or 
180 degrees, to the sensing probe. It also drives the preloaded ball-bearing-mounted car- 
riage which carries the sensing-probe mechanism. Thus the thread being measured pro- 
vides the feed. The feeler probe is mounted on a yoke with spaced parallel reeds. Devia- 


tions from the true helix are shown by the 


gage, this means that the helix does 
not advance at a uniform rate. Be- 
cause each thread has the same devi- 
ation, making the lead appear to be 
correct, ordinary lead checkers can’t 
detect the trouble. Here is a typical 
problem: 

Gage Inspector Jack Roberts was 
puzzled. In fact, he was at his wit’s 
end. He had just gaged an 8-32 NC-3 
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recording oscillograph 


thread tapped with an H-3 tap. Pre- 
vious tapping with H-1 and H-2 taps 
failed to admit the GO plug, now 
the GO plug thread gage entered to 
its full length of engagement. And 
the NOT GO plug entered to its full 
length, too. 

Perhaps this shouldn’t seem 
strange. Under normal conditions 
the requirement for an 8-32 NC-3 
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is the hypotenuse of the advance of the thread in one turn and one circumference. Deviation of the 
actual helical path from the normal helical path is measured along this hypotenuse (left). En- 
larged view of the recorder graph (right) shows pattern produced by 0.0002-in. drunken helix over 
five consecutive threads. Ring lapping can improve the drunken condition but will not eliminate it 


A“DRUNKOMETER” FOR THREADS... 


tapped hole, with pitch diameter lim- 
its of 0.1437 to 0.1456 in., would be 
an H-1 tap having pd limits of 0.1437 
in. minimum; 0.1442 in. maximum. 
An H-3 tap should cause a loose-fit 
thread. 

But this hole had been tapped with 
an H-1 tap. Then, when it was gaged 
with a GO plug thread gage, the 
gage would enter by only three 
turns. Obviously, the tapped hole 
was too small. 

A series of other taps having the 
same limits were tried without re- 
sults. Perhaps this material called 
for a larger limit tap. The H-2 tap, 
normally recommended for class 2 
threads, was tried. Again the piece 
was rejected. The GO gage would 
not enter beyond a few turns. 

Now the machinist got annoyed. 
These taps and gages were screwy. 
So the gages were measured and 
found to be within specs for lead, 
angle and pd. All of the taps meas- 
ured within tolerance. 

In desperation, the H-3 tap was 
used—and the gage fell through the 
hole. Jack Roberts was suffering 
from a common, but mysterious, 
complaint. Ordinary gages can’t de- 
tect the cause. 

At Jack’s request, the gage manu- 
facturer’s field-service representative 
was called in. This specialist listened 
to the story, took a look at the gages, 
and immediately suspected “drunken 
helix.” Further study in the gage 
maker’s laboratory, on a Universal 
Zeiss measuring machine, proved the 
guess. 

Drunkenness can, and quite fre- 
quently does, exist undetected when 
a gage is inspected with conventional 
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lead checking instruments. The rea- 
son is simply that at any position of 
angular rotation of the gage, sup- 
ported between centers, the lead 
measures correctly. 

However, when the gage is set up 
in an instrument having a precision 
optical dividing head (such as the 
Universal Zeiss) and the advance of 
the helix (lead) is accurately meas- 
ured for each 90° of gage rotation, 
deviation can be measured. 

For example, the lead of a 10 TPI 
gage should follow a true helical 
path which, at 90° of revolution, 
reads 0.0250 in.; in 180° it should be 
0.0500 in.; in 270° it should be 0.0750 
in.; and in 360° it should be 0.1000 in. 

Measurement of a sample gage 
might show that at 90° the reading 
is 0.02550 in.; in 180° it reads 0.05000 
in.; in 270° the lead is 0.07450 in. and 
in 360° it measures 0.10000 in. Con- 
tinuing the test over the full length 
of the thread, we find that each turn 
deviates in the same pattern. Thus, 
with a lead checker measuring at 90°, 
180°, 270°, or 360°, no lead error 
would be indicated, even though a 
deviation of 0.0005 in. from the nor- 
mal helical path is present. 

Ground threads may acquire 
“drunken helix” during the grinding 
operation. How drunk they get de- 
pends upon the cumulative devi- 
ations in the linkages and other 
moving parts of individual thread 
grinders and product centers. Ring 
lapping can minimize this drunken- 
ness but, theoretically, it is never 
wholly correctible. 

For a 60° thread, the effect of this 
deviation on the effective pd of the 
thread plug gage is to increase it by 


American Machinist - 


the total amount of deviation mul- 
tiplied by 1.732. For example, a to- 
tal 0.0010-in. deviation of the sample 
plug would increase the effective pd 
of the gage by 0.00173 in.—more than 
enough to stop it from entering an 
H-1 or H-2 tapped hole. 

The big problems are, first, detect- 
ing a drunken helix, and second, 
measuring the deviation, especially 
in quantity gaging. Not many shops 
are equipped with a Universal Zeiss 
measuring machine. When they do 
have the machine, time and special 
skill are needed to operate it. 

An optical comparator, with the 
proper fixture, can be used for de- 
tection in process inspection, and for 
rougher measurement. It, too, is 
tricky and time consuming; has led 
to differences of opinion. Also, an 
optical comparator doesn’t provide a 
permanent record. 

To avoid these problems, Green- 
field has developed this drunken- 
helix checker. It provides positive 
measurement plus a permanent rec- 
ord of the readings. The equipment 
can be operated by semi-skilled peo- 
ple—and determines information 
within a couple of minutes that here- 
tofore took days or weeks to develop. 

This new electronic instrument, 
(AM—Jan 2 ’56, p 130) which per- 
mits measurement to a few mil- 
lionths of an inch, is actually a com- 
parator but in a sense it provides 
direct reading. No master thread is 
used. Resolution is said to be 
+0.000020 in. 

This drunken-helix checker com- 
pares two points, separated by a 
predetermined angle such as 90 or 
180 degrees, on a single thread and 
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from which the deviation is detected. 
Thus, the danger of introducing ex- 
ternal errors is minimized. 

Deviations are graphically de- 
scribed with a recording oscillograph, 
and the graphic representation of the 
deviation is related to that portion 
of the helical surface deviating from 
the true helix. 

The instrument has been in use at 
GTD’s gage-research laboratory for 
about one year. Currently, the com- 
pany is using it in an analysis of its 
thread - gage grinders. Because x ] Gi aah 
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thread grinder performance, using _| | 
the drunken-helix checker, indicate 
that many problems can be mini- Typical recorded patterns . . 
mized at the machine tool. Mismatch- for 8-32 thread-plug gages show a rejected thread (drunk 0.00045 in.); an acceptable 
ing of leadscrews and nuts isa major thread, for the desired gage quality, (drunk 0.000070 in.); a master thread (drunk 
cause of drunken helixes. Shorten- 0000025 in. maximum). The latter shows no repeat pattern; probably is better than 
ing the thread length in the nut, by indicated. Smallest increment on actual graph paper is 0.000010 in. deviation. (Here 
counterboring, can reduce the error. graph is simplified to 0.000050-in. grid. Resolution claimed for the helix checker is 
Misalignment of centers is another + 9.000020 in., but tests have shown it is somewhat closer than this 
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Work area of trepanning lathe with work completed and ready to be removed 
shows substantial bar support mounted on saddle of converted machine 


Chips are down and profits are up now because... 


Trepanning works on short 


T repanning has been generally associated with the 
large steel and forging companies because of the de- 
mand for bars and forgings having holes of consider- 
able diameter and length. Today, it is far from limited 
to these operations. According to Arthur C Heiden- 
reich, manager, Tool Design, Warner & Swasey Co, 
Cleveland, his company is finding trepanning a valu- 
able process for cutting short bores. 

In a paper presented at the American Society of 
Mechanical Engineers’ 1958 Annual Meeting, Mr Heid- 
enreich points out that modern techniques, including 
rotating the cutter as well as the work, and the newer 
machine tools make trepanning a faster way to produce 
a hole that is also, inherently, more accurate, more con- 
centric, and cut to a better finish. (Paper No. 58A183) 

Trepanning is a method for producing a hole, gen- 
erally over 2 in. dia, by cutting a narrow annular ring 
of material from the work to leave a center core or 
plug. This procedure contrasts with removing all of the 
material as chips by twist drilling, spade drilling or 
straight boring. Properly designed and applied trepan- 
ning cutters are self-piloting; will follow a straight line, 
regardless of diameter, for a considerable distance. 
Also, they can be operated at cutting speeds that pro- 
duce good finishes. Normal concentricity is 0.005 to 
0.010 in. (AM—Jan 4 ’54, p105) 

For example, spade drilling a 6-in.-dia hole 10 in. 
deep requires the removal of 282.6 cu in. of metal as 
chips. Trepanning this hole, using a %4-in.-wide cutter, 
calls for removing only 126.6 cu in. of metal as chips— 
less than half of the volume. And the same cutter width 
is used for much larger diameter bores, with greatly 
multiplied savings. 

At Warner & Swasey, it took 143 min to spade drill a 
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434-in.-dia hole through a 4-ft-lg part, plus another 24 
min to ream. Total time was 167 min. Trepanning the 
same hole complete takes 21 min, thus saving 146 min. 
Under average conditions, a carbide trepanning cutter 
will work to a tolerance of + 0.003 in. on hole diameter. 

When the company started its trepan program in 
1952, few machines were available for this operation. 
As a result the engineers designed their own machine 
using a special 4-A-saddle turret-lathe bed with 15-ft-lg 
ways. The machine was built to bore holes from 2 to 9% 
in. in diameter. 

With an 11-inch American Standard spindle nose, the 
spindle is driven by a direct coupled 100 hp, de adjust- 
able-speed motor, delivering 500 to 1500 rpm. Two 
ranges of infinitely adjustable spindle speeds provide 
a low of 120 to 360 rpm and a high of 267 to 800 rpm. 
The high-low shift in the head is done through simpli- 
fied gearing. A genr pump coupled directly to a 20 hp, 
1200 rpm motor delivers 80 gpm of magnetically filtered 
coolant at 250 psi. A water-soluble coolant mixed in a 
15:1 ratio, to give it a heavy-body consistency, has been 
most successful. 

The trepan bar is mounted in a holder that fits the 
flat top saddle mounted on the ways and propelled by a 
screw between the ways. Feeds are infinitely adjustable 
between 0.6 and 8.0 ipm, with a rapid traverse in either 
direction of 55 ipm plus dynamic braking. Feed and 
traverse screw is driven by a 3 hp de motor having a 
23 to 3600 rpm range. 

Of the two trepanning methods, 1., coolant fed 
through the bar and, 2., chips flushed out through the 
bar, Mr Heidenreich found the first method was more 
successful and less troublesome. The company stand- 
ardized on it. Coolant pressure pushes the chips over 
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Typical trepan heads plus cutting tools and rest pad, or 
bearing. Arbors are used to grind and check cutters and 
rest pads. Assembled head is shown at left 


bores too! 


the outside of the trepan head and out of the piece. 

The hole is started from solid by lightly feeding the 
cutter into the work (about 0.002 ipr) until the wear 
pads are into the hole (about % in.). Then the head is 
withdrawn and the long stringy chips, resulting from 
the light feed, are removed. The boring operation is 
then resumed using the correct feed for the particular 
diameter of hole. 

Mr. Heidenreich reports, “To date, most of our time 
has been spent in developing trepanning for successful 
production use. Thus, in designing the trepan cutter 
and wear pads, we leaned towards what would be best 
for production purposes. Not knowing how many parts 
could be covered by this method of producing holes, 
we were forced to design the cutter and pads so that 
they could be made in our own shop or in some outside 
shop without extensive tooling. Now that we know 
what is necessary for successful trepanning, most of our 
efforts are being spent on the reduction of tool costs.” 

“For example, we now are thinking of adopting a 
precision-cast shank which would cost approximately 
75 cents compared to the current cost of $3.75 for ma- 
chining the shank from bar stock. We can also reduce 
the grinding cost of a standard carbide blank brazed 
to the cutter by ordering pre-formed tips. At the pres- 
ent time, a standard tip, plus the brazing and grinding 
time, costs $7.50. The pre-formed tip, plus brazing and 
grinding time, would cost $4.00. Similar savings can be 
made on our rest pads. To realize these economies, 
however, we must purchase some special tooling. Be- 
fore spending this additional money on special tooling, 
we are awaiting the results of tests on a new type of 
trepan head that we have developed employing throw- 
away carbide tips.” 
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Something like 96 drilling operations are being performed on the Navy's 
Terrier—three times faster than with multi-spindle machines as... 


Turret setups cut missile costs 


Radial turret machines have taken 
over from conventional multiple- 
spindle setups at Convair-Pomona 
(Calif) to do 96 separate precision 
drilling, reaming, tapping and other 
operations on components for the 
Navy’s anti-aircraft Terrier missile. 
Not only have the turrets upped pro- 
duction rates 200%, they’ve im- 
proved accuracy and cut out much 
tiresome manual work. 


Gone: Manual Positioning 

Under Convair’s old method, parts 
were drilled, reamed, countersunk, 
chamfered and tapped in four- and 
six-spindle bench machines. Parts 
were loaded into heavy jigs and po- 
sitioned manually under each spin- 
dle for centering with jig bushings 
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It took about an hour-and-a-half to 
process one part completely. 

Now, six Burgmaster radial turret 
drilling machines do the job quickly 
and easily. Machines have preselect- 
ed spindle speeds ranging from 125 
to 3000 rpm under optimum condi- 
tions. And hole depth is accurately 
preset at each spindle, so that an 
operator merely indexes the turret 
and .centers the spindle for each of 
the operations. 

Simple, stationary jigs eliminate 
manual handling. The radial’s ram 
covers a radius of 14 in. (minimum) 
up to 42 in. maximum through 250 
over a 24-in.-wide by 36-in.-long ta- 
ble. As a result, centering of a spin- 
dle with a jig bushing is simple, 
accurate and fast. 
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Ram rides on large, double-row 
ball bearings—so that the machine 
can be controlled from the turret 
handle with one hand. Thumb pres- 
sure on a button releases air-hy- 
draulic clamping of the ram and 
cradle, so that movement of the ram 
in any direction is free and easy. 

Releasing the button clamps all 
units rigidly in place: then the in- 
dexed spindle is advanced for the 
operation. The turret is counter- 
balanced by an_ adjustable - coil 
spring—so that it returns to the top 
(stroke) position ready for the next 
index without any manual effort. All 
axial holes are thus produced in 
one setting, after which the parts are 
placed in another fixture for pro- 
ducing side holes in the same way. 


December 15, 1958 





ASME Production Topics: 


Diamond Tools, Press Safety, Compression Forming 


Production subjects ranging from 
man-made diamonds to numerical 
control, from: compression forming 
beyond the ultimate tensile strength 
to chemical reactions between grind- 
ing wheel and work, were among 
the 400 papers presented at the 1958 
ASME meeting. Keyed to the theme 
“New frontiers in engineering—key 
to mankind’s progress,” the meeting 
(held Dee 1 to 5) spread over the 
Statler and McAlpin hotels with 
committee meetings spilling out into 
nearby office buildings. 

Highlights of interest to produc- 
tion men were: 


Man-made vs natural diamonds 


Advantages and limitations of 
man-made diamonds were sum- 
marized by C L Fanning, General 
Motors Institute. Tests have shown 
that man-made diamonds average 
35% better life than natural dia- 
monds. A factor that makes this pos- 
sible, the tendency to fracture easily, 
becomes a liability when high feed 
rates and high unit pressures are en- 
countered in cut-off wheels. 

A second limitation is size. Al- 
though sizes from 60 to 600 mesh 
have been made, most are finer than 
80 mesh. Coarser crystals will have 
to be produced if they are to cover 
the range from 20 to 80 mesh. 

Analyzing various approaches that 
have been made toward the stand- 
ardization of industrial diamonds, 
Mr Fanning felt that standards of 
nomenclature, shape, and quality are 
possible and should be developed by 
the diamond industry. 


Plastic Working 


Drawn steel shells with excep- 
tionally high physical properties in 
the walls may be made by utilizing 
a “high working” range that is be- 
yond the ultimate tensile strength. 
The secret is to work the metal in 
compression. If the operation se- 
quence is started with cold-worked 
or heat-treated blanks, and the 
critical operations utilize compres- 
sive forces, as in ironing, a minimum 
yield of 200,000 psi or more can be 
secured in a thin wall. E V Crane, 
chief, Research and Development 
Engineering, E W Bliss Co, report- 
ed tests on 4140 steel, whereby yield 
strengths in excess of 250,000 psi 
were obtained by working metal that 
had already experienced a 53% re- 
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duction, and he achieved a further 
50% reduction. The total amount of 
working might exceed 90%, where 
annealed stock would rupture at 
50% reduction. 

Prediction of metal movement and 
forming loads in press forging has 
been based on guesswork and trial 
and error methods to a large extent. 
S Kobashi, E G Thomsen, and asso- 
ciates of the University of California 
reported a formula for forging pres- 
sure and the flash-height ratio for 
various coefficients of friction of the 
forgeable materials. Experimental 
results agreed well with calculated 
values. In another paper the same 
authors gave approximate solutions 
for problems in press forging of sym- 
metrical forgings. They showed that 
increasing the frictional resistance 
to metal flow between the die land 
and flash surfaces improves the abil- 
ity to obtain a good impression of the 
die cavity in all parts of the forging. 


Press Safety 


Great strides have been made in 
press design in the past five years, 
especially in safety and reduced 
maintenance. To avoid dread “re- 
peats,” press builders now make ex- 
tensive use of air clutches, electric 
controls, etc. But it must be remem- 
bered that air valves, limit switches 
and other control elements are sub- 
ject to shock, dirt, and other hazards. 
The press builder can build a press 
that is truly “safe” if you want to 
pay the price. He can double up on 
controls and safety devices, add 
other components to monitor the 
main safety devices. On the whole, 
presses as now built are much “saf- 
er” than they were a few years ago, 
but how much more safe they can be 
depends upon what you are willing 
to spend and how well you organize 
and administer a safety program for 
both operators and diesetters. 

In speaking on press safety, Nor- 
man Dunlap, assistant to the presi- 
dent, the Minster Machine Co, said 
that presses operating at strokes less 
than 70 per min are the most dan- 
gerous because they are hand fed. 
He advocated two-hand control. 
Faster presses are usually served by 
stock feeds, etc, but there are haz- 
ards that should not be overlooked 
in specifying controls, or in accept- 
ing the builders’ recommendations. 

Press repairs are always a source 
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of danger to workers. The same can 
be said for die setting. Mr Dunlap 
advocated two-hand control even 
on the inching mechanism, so that a 
diesetter cannot operate the press 
with one hand and have part of his 
body in the danger area. 


Numerical Control as Tooling 


In a paper describing experience 
with point-to-point positioning sys- 
tems in the aircraft industry, AM’s 
associate editor W M Stocker, Jr 
stressed the role of numerical con- 
trol as a form of tooling. 

“To accept figures for a potential 
market of this size.” he said, “one 
must recognize the relationship be- 
tween numerical control, the ma- 
chine tool, and the integral manu- 
facturing process. First and foremost, 
numerical control is a form of tool- 
ing. It is a versatile, accurate, mul- 
tipurpose tool that can be supplied 
as an inherent part of the machine 
tool or as an attachment. 

“When one considers that in 1958, 
when machine-tool sales were off 
about 50%, the metalworking indus- 
try in the United States bought near- 
ly $1 billion worth of tools, dies, 
jigs, and fixtures, then a $100 mil- 
lion market for numerical control 
doesn’t seem so unrealistic. When it 
is recognized in the proper perspec- 
tive, the big money for numerical 
control will come from tooling budg- 
ets rather than from machine-tool 
budgets.” 

To show the close coordination be- 
tween departments that is essential 
for efficient use of numerical con- 
trol, James J Childs, Republic Avia- 
tion Corp’s numerical-control pro- 
gram chairman, described his 
company’s early planning. Today 
two horizontal profilers are operat- 
ing and two large skin mills plus a 
five-axis profiler are about to go 
into production. The company pro- 
gram was started about a year be- 
fore the first machine was delivered. 

Mr Childs described how five ma- 
jor groups—Plant Equipment Engi- 
neering, Tool Planning, Tool Design, 
Computing and Maintenance—were 
integrated and trained. He strongly 
recommended that formal classes be 
held at the equipment manufactur- 
er’s facilities when complex systems 
are to be operated by inexperienced 
people. Republic Aviation Corp and 
Boeing Airplane Co have shown re- 
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markable results with continuous- 
path numerical control. 

Operating results at Republic Avi- 
ation were indicated by an example: 
For a part needed in four variations 
—left, right, upper, lower—four tem- 
plets were required. The time to 
produce these templets was 1500 
man-hr each, a total of 6000 man-hr. 
By putting the job on a numerically 
controlled machine the templets 
were replaced by tape. 

With only an IBM 650 computer 
for programming, tape preparation 
time was 625 hr. (A recently in- 
stalled IBM 705 computer would cut 
this time to under 100 hr.) And one 
tape can be used for two parts be- 
cause the Bendix control on the 
Kearney & Trecker machine permits 
shifting from left- to right-hand 
parts by throwing a switch. 

Machining time for the parts was 
27 man-hr each with templet profil- 
ing and now is 11.3 man-hr under 
tape control. In later discussion, 
John L Dutcher of General Electric 
Co mentioned that debugging time 
on tracer-controlled profilers is con- 
sistently longer than with numerical 
control systems. 


Metal Cutting 


Improved understanding of the 
grinding process and wheel specifi- 
cation will come about through 
studies of chemical reaction between 
abrasive and work and adhesion of 
wheel material and work material. 
In tests simulating the pressures and 
temperatures of grinding, G J Goep- 
fert, director, Chemistry and Abra- 
sives Research, Cincinnati Milling 
Machine Co, showed the degree of 
chemical reaction, adhesion, and 
wear of aluminum-oxide, silicon- 
carbide and zirconia wheels in tests 
on titanium, steels and irons. Ti- 
tanium, for example, will diffuse 
into and corrode aluminum oxide. 
Silicon and carbon from silicon car- 
bide will diffuse into pure iron. Mr 
Goepfert’s tests were made to de- 
termine the various factors causing 
abrasive wear. The results, for ex- 
ample, indicate that there is no re- 
action and adhesion of aluminum 
oxide to low-alloy steel (hence low 
wear), whereas in the case of silicon 
carbide, the reaction was extensive, 
adherence occurred, and the wear 
rate was high. Another matter stud- 
ied was the “toughness” ratio of 
abrasive. Toughness is affected by 
crystalline structure (single or mul- 
tiple phase), degree of porosity, and 
shape (sharp, irregular or blocky). 
Multi-phase crystalline structure 
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plus blocky shape gives the best 
grinding combination. Use of a fluid 
affects wear. Some fluids merely ex- 
clude air, minimize the chemical re- 
action, whereas others are reactive 
with the microscopic contact points 
on the work and change them to 
lower shear-strength products. 

Zirconia wheels have been used 
successfully on titanium because the 
chemical reaction is slight, the ad- 
hesion is low. Unfortunately, high- 
strength wheels cannot now be made 
of this grinding material. The bond- 
ing agent is limited to resin. 


Operator capabilities 

Will operator limitations affect 
machine-tool design and the use of 
automation? In the opinion of David 
B Learner, senior research psychol- 


ogist, Research Staff, General Mo- 
tors Corp, machine designers and 
shop owners must realize the fields 
where the machine is best and the 
man is best, and not attempt either 
to overload the man or to lose sight 
of human frailties. He said that new 
weapons systems developed a few 
years ago did not realize the ca- 
pabilities forecast by their design- 
ers, because either the man was 
asked to perform too many opera- 
tions in a given interval or the de- 
mands exceeded visual acuity or 
mental agility. In the fields of au- 
tomation, Dr Learner said, we should 
always bear in mind that a machine 
is best for short-term memory and 
application of power, but man is 
better for long-time memory and 
“low-amplifier” control. 


Automation to spark Soviet drive 
for world industrial supremacy 


Automation will be the driving 
force in Russia’s all-out effort to 
squeeze the United States out of its 
position as the world’s industrial 
leader in the next 12 years. The new 
Seven-Year Plan, just announced by 
Premier Khruschchev, calls for an 
80% increase in Russian production. 
If attained, that quota would put 
Russia within five years of surpass- 
ing U S production and per capita 
output. 

But even the Russians admit that 
the U S worker now produces al- 
most twice as much as his Soviet 
counterpart because of the current 
advanced state of American tech- 
nology. And the Russians believe 
the only way they can close the gap 
is to develop automated methods far 
in advance of ours. 


Speed Machine Tool Output 


To do this, the Russians are pre- 
pared now to beef up their produc- 
tion of machine tools, controls, meas- 
uring devices, and transfer equip- 
ment to a high degree. But again 
they admit the job wont be an easy 
one because the Soviet still lags far 
behind the U S in the manufacture 
of “progressive models of machine 
tools, forging and pressing equip- 
ment, and in particular of instru- 
ments. This in turn limits the possi- 
bilities of automating production 
processes.” 

Nevertheless, Krushchev has laid 
down the law: “Transition to inte- 
grated mechanization and automatic 
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control of production, with the use 
of electronic devices, represents the 
most salient feature of contemporary 
technical progress—and must be- 
come the main trend in designing 
of new machines.” 

Russia’s new Seven-Year Plan 
calls for large-scale automation of not 
only main production processes but 
of auxiliary operations. Some 1300 
automatic machine lines are to be 
installed during the period in foun- 
dries and forging and stamping 
plants—and the machine tools that 
go into them will be developed, too, 
Khrushchev claims. Scheduled to be 
built are special and multi-tool ma- 
chines with program control for 
pressure precision casting, casting 
in iron molds, shell molding and 
lost-wax casting. 


Double Output by 1965? 


By 1965 the Russians expect to be 
making between 250 and 271 com- 
plete automatic and semi-automatic 
machine lines a year—part of an 
overall plan to almost double pres- 
machine tool building and metal- 
working output in seven years. 

Russia also plans to set up more 
than 50 pilot plants for working out 
new patterns of integrated automa- 
tion and of putting Krushchev’s 
edict into effect, “We must turn 
from automation of individual units 
and aggregates to integrated auto- 
mation, to the founding of fully au- 
tomated shops, technological process- 
es and enterprises.” 
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Parts weighing from 2 oz to 10 Ib. 


. can be balanced on this new Gisholt machine at speeds of 4000 to 12,000 rpm 
(slower speeds are possible, but with a loss of accuracy). Corrections may be in 


two planes-—as little as % in. 


apart. Instruments (right) indicate amount and 


angle of unbalance, then corrections are made on the drillpress shown at left 


Missile gyro... 

is mounted on light supports. Photo- 
cell (right) measures angular unbal- 
ance in relation to a single reference 
line on the rotor. Worktable is seismi- 
cally mounted on base extension 


Dynamic balancing for small parts 


P arts weighing as little as half an 
ounce, or as much as ten pounds can 
now be precision balanced over a 
speed range of 4000 to 12,000 rpm to 
an accuracy represented by 0.000,602- 
in. displacement of the supporting 
bearings. It’s all done by a new 
bench-type balancer developed by 
Gisholt Machine Co, Madison, Wis— 
a machine that can be attended by 
an unskilled operator. 

With the Gisholt HS balancer, 
which works equally well for belt- 
driven or self-driven parts, tooling 
for any rotor is simple. The machine 
can be equipped with lightweight 
work supports for parts weighing 
from % to 8 oz, or with heavyweight 
supports for parts from 8 oz to 10 lb. 
This provides a maximum-to-mini- 
mum work-weight ratio of 320 to 1. 


Handles Wide Variety of Parts 


Typical of the parts that can be 
handled on this machine are mini- 
ature high speed parts, missile and 
aircraft gyros. Small spindles and 
turbines may be balanced, too. 

Standard equipment includes an 
amplifier, an amount (of unbalance) 
meter, and a strobe assembly to in- 
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dicate angle. Optional equipment in- 
cludes a photocell, an expanded-scale 
tachometer, an amount meter and 
an angle meter, and special drill- 
press for correcting unbalance. Cor- 
rections can be made in two trans- 
verse planes. The planes may be as 
little as % in. apart, yet unbalance 
indications in one plane are not af- 
fected by unbalance in the other. 


Photocell Trigger 

The photocell may be used in sev- 
eral ways. It may trigger the tach- 
ometer or the angle meter, or both. 
The tachometer provides accurate 
indication of rotational speeds when 
balancing self-driven parts. 


How the Balancer Works 

In the application illustrated a 
photocell-and-angle-meter combina- 
tion is employed, mainly because the 
strobe method would require 360 
reference markings on the rotor. A 
numbered tape on so small a rotor 
could introduce weight variations; 
and inking or engraving would add 
to the cost of the operation. By con- 
trast, the angle meter requires only 
a single stripe or interruption on the 


1958 


Correction drilling fixture .. . 

. assures accurate angular position- 
ing of work, also provides close control 
of drill depth. Correction holes are 
drilled in rotor. Suction line sucks up 
chips 
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Dynamic balancing. . . 


rotor. (The angle meter, however, 
requires more care in setting up and 
is often impractical because of the 
design of the rotor.) 


Detecting unbalance 

The photocell generates a voltage 
pulse each time the reference mark 
passes, and this pulse closes a circuit 
letting current flow through the an- 
gle meter. A second pulse, caused by 
the unbalance, stops the flow. Thus 
the amount of current flowing 
through the meter in each revolu- 
tion of the workpiece is proportional 
to the phase relationship between 
the pulses. The angle and the amount 
of unbalance are read from the re- 
spective meters. 


Correcting unbalance 

Accurate detection is of little val- 
ue unless corrections can be made 
with corresponding accuracy. Gisholt 
has designed a drilling fixture that 
relates drill depth directly to the 
amount of unbalance. Corrections 
are drilled into the end of the rotor, 
which has been clamped into a hold- 
er that has angular markings corre- 
sponding to the angle of unbalance. 
A floating bushing plate is brought 
down so the bottom of the drill bush- 
ing touches the work. Then the drill 
tip is lowered until it first touches 
the work. At this point the anvil of 
a dial indicator contacts an adjust- 
able stop. Further drill feed is meas- 
ured directly on the dial indicator. 

To remove uniform amounts of 
metal with uniform increments of 
drill depth, Spiro-point drills with a 
180° included angle must be used. 
Control is so sensitive that drilling 
depth can be controlled to 0.001 in. 


Gyro rotor... 

... for a missile control system is ac- 
tually a carefully made electric motor 
turned inside out, with the rotor sur- 
rounding and turning around the stator 
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Main shop of Taiwan Machinery Mfg Co... 
Here a workman bores the internal diameter of a large marine gear. This plant, 
one of the largest on the island, specializes in manufacture of marine equip- 


ment and sugar refinery machinery 


FORMOSA: U S aid, 


Much is being said these days about 
Red China’s all-out drive to become 
a top industrial power within the 
next decade or so. But largely for- 
gotten in the furore over Commu- 
nist China’s “Twenty years in one 
day” industrial renaissance is the 
fact that Nationalist China isn’t let- 
ting any grass grow under its indus- 
try either. 

Chiang’s tight little island of Tai- 
wan (Formosa) is today one of the 
most prosperous places in Asia. For 
one thing, Formosa has long pro- 
duced more staple foods than any 
other comparable area in the Far 
East. Superimpose on that an indus- 
trial base established during Japan’s 
50-year (1895 to 1945) occupation of 
the island, then add on $800 million 
poured into the island in the form 
of industrial aid by the U S since 
Chiang Kai Shek took it over in 1949 
—and the twin results are a boom in 
metalworking and the highest stand- 
ard of living in the Far East, with 
the possible exception of Japan. 


Output Similar to Red China’s 
By Asian standards, Formosan 
metalworking has reached dizzy 
heights, comparing favorably with 
the mainland activities of Red China. 
Here’s a scorecard: 
@ Japanese-founded Taiwan Alumi- 
num Corp is producing 9000 tons of 
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aluminum products a year—4000 for 
export to Southeast Asia, Korea. 

@ Taiwan Machinery Mfg Corp, 
once-owned by four big Japanese 
sugar companies, makes $250,000 
worth of sugar refinery machinery, 
small fabricated articles, fishing 
boats and castings a month. 

@ Taiwan Steel Works, shortly to 
be merged with Taiwan Machinery 
Mfg Corp, produces 20,000 tons of 
galvanized sheet, tin plate and cor- 
rugated sheet annually. 

@ Tang Eng, a private metalwork- 
ing plant at Kaoshiung, is the largest 
in Formosa. Family owned since its 
founding in 1940, the plant is worth 
about $12 million U S today, pro- 
duces various kinds of reinforcing 
steel, wire, bars, angles, rails, ma- 
chinery, pipe and copper plating. In 
all, Tang Eng can turn out about 70,- 
000 tons of metal products a year— 
plus 3000 pieces of concrete prod- 
ucts and about 100 tons of paint. 

@ Tatung Engineering Co is making 
steel products, steel bar, watthour 
meters, a washing machine, pumps, 
drillpresses and benchgrinders, and 
exports electric fans to Asia. 

@ Four - and - a - half - year - old 
Yue Loong Engineering Co is pro- 
ducing a variety of products, includ- 
ing marine engines and cultivators. 
Its most ambitious product is the 
Jeep, which it began to build 18 
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Outdoor Jeep assembly line . . . 


. probably the only one of its kind in the world, is in a shop with all four 
sides open to semi-tropical breezes. Jeeps such as this are about 50% handmade 


by the plant’s staff of 800 workers 


Materials handling . . . 

is unique at Taiwan Machinery, where 
oxen provide the principle method of 
moving materials and finished goods 


war economy boom metalworking 


months ago under a technical as- 
sistance and licensing arrangement 
with Willys. Yue Loong will shortly 
start producing Japan’s Nissan Ji- 
dosha’s small Datsun automobile, 
which will be used as a taxi on the 
island. 


U S help for big firms . . . 

All of these firms have received 
some U S assistance—either as direct 
loans from our government, or from 
counterpart funds (Chinese Nation- 
alist dollars paid for surplus Ameri- 
can crops). In all, Formosa’s metal- 


working industries have received 
more than $4 million in U S dollars, 
and nearly $1 million in Chinese Na- 
tionalist currency. 


. and for Little Ones, Too 

U S assistance has gone, too, to 
many small metalworking operators 
who are being encouraged to ex- 
pand into bicycle manufacture, and 
the making of cast iron pipe, bolts 
and nuts, wire and cable. Many of 
these small firms are run by experi- 
enced refugees from Red China. 

All metalworking plants, large and 
small, must give top priority to war 
materiel, because Formosa is under 
strict military control. The Chinese 
Nationalists’ budget devotes 75% of 
its funds directly to military pur- 
poses—and an even larger share if 
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indirect military costs are figured 
into Chiang’s budget. 

U S experts now working on 
Formosa would like to see many of 
the metalworking facilities now de- 
voted exclusively to the making of 
munitions and the repair of military 
equipment turned over to civilian 
goods manufacture. A plan is now 
being hatched to put facilities to 
private use under a standby ar- 
rangement that would allow them to 
be pulled into military service when 
needed. In this way, many modern 
machine tools would be fully em- 
ployed, instead of standing idle at 
the whim of the government. 

One of the chief problems con- 
fronting Formosan metalworking is 
the size of the market. There are 
today only 11-million people on the 
island. Thus Formosa needs to draw 
on Southeast Asia for raw materials, 
then turn around and sell finished 
products back to Southeast Asia. 
That’s what the Japanese had in 
mind when they occupied Formosa— 
and that’s the dream of China’s Na- 
tionalists, too. 


Electricity, Labor Cheap 

Formosan industry has_ several 
things in its favor. One is the abun- 
dance of cheap hydroelectric power 
(backed up with thermoelectric pow- 
er to offset seasonal fluctuations), 
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which has increased eightfold since 
1949. Another is cheap labor. A For- 
mosan gets just about half as much 
for his work as does a Japanese— 
and he is ambitious, hard-working 
and tractable. Because of cheap la- 
bor, Tatung Engineering has been 
able to manufacture fans under 
license from both GE and Westing- 
house, yet compete with these same 
firms on favorable terms for the 
Southeast Asian market. 


Unfavorable Foreign Exchange 

But there are enormous handicaps 
facing Formosan metalworking, too. 
Formosa has no iron ore, no bauxite, 
and no oil. And the Formosan dollar 
is overvalued—making it difficult for 
the Nationalist Chinese to administer 
a multi-rate exchange system, and 
especially difficult for Formosan in- 
dustry to meet competitive prices 
abroad for most products. 

Still, these are all problems that 
have long been faced up to by the 
Japanese with great success. And 
while the Formosans lack the ex- 
treme self-discipline of the Japanese, 
they are long on ingenuity, indi- 
viduality and drive. For this reason, 
most Far East observers believe that 
Formosa, barring an all-out war 
with Red China, will one day be- 
come an important outpost of West- 
ern-style industry in the Orient. 
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PLAN 


Now, old machines 
waste two billion dollars a year 


By Anderson Ashburn, 
Managing Editor 


Obsolescent machine tools are cost- 
ing the metalworking industries 
nearly two billion dollars a year in 
direct labor cost alone. This conclu- 
sion is drawn from a study of the 
AMERICAN MACHINIST 8th Inventory 
and the new AMERICAN MACHINIST 
Productivity Study made this year. 

There are many reasons to believe 
that this estimate, shown in the 
table on the facing page, is extreme- 
ly conservative. 

e The productivity figures are 
based on the assumption that the old 
machines are just as good today as 
when they were purchased. These 
figures measure the gain in produc- 
tivity built into the design of the 
new machines. In fact, of course, a 
machine is subject to physical de- 
terioration with use and this makes 
the advantage of a new machine 
greater even than the advantage of 
improved design. 

You must remember, too, that this 
decline in the usefulenss of an aging 
machine is often concealed. You 


gradually takes the more accurate 
and more difficult jobs off the old 
machine and put them on a newer 
one. Thus you may not realize how 
much the capability of the old ma- 
chine is declining. 

e The estimates are based on the 
assumption that all of the over-age 
machines were installed in 1948 and 
were of 1948 design. Actually, less 
than 10% of the over-age machines 
fall in this class. More than six out 
of every ten machines were installed 
between 1939 and 1947. Nearly all 
of these were of the pre-war designs 
introduced in 1939. 


Some Real “Oldies” Around 


Finally about three of every ten 
over-age machines were built in 
1938 or before. Most of these date 
from 1935 and some even go back 
to the pre-depression years of the 
Twenties! 

e The dollar estimates of waste 
are based only on direct labor costs. 
Other costs—floor space, overhead, 
repair bills, scrap—are not included. 
The direct labor cost taken was the 
average pay of production workers 





What Is Plan’59? 


Plan °59 is a campaign to re- 
verse the spreading tide of ob- 
solescence, to help business 
modernize now for growth and 
profits. Its three steps: 

1. A flow of technical infor- 
mation on modernization. 

2. Careful review by the in- 
dividual company of its own 
opportunities to modernize at 
a profit. 

3. Reform of the tax laws, 
to allow more realistic deduc- 
tions for depreciation. 

The 34 McGraw-Hill publi- 
cations and many manufac- 
turers and suppliers of indus- 
trial equipment are supporting 
the program with a flow of 
information. Step 2 is up to 
you. Step 3 depends on con- 


vincing Congress of the press- 
ing need for tax reform. 

The basic presentation of 
Plan °59 by American Machin- 
ist appeared in the issue of 
October 20. (Reprints of this 
32-page Special Report are 
priced at 50¢.) 

The second step in our cam- 
paign was the 8th American 
Machinist Inventory published 
November 17. (Price of this 
96-page study: $2 for single 
copies, $1.50 each for 50 or 
more. ) 

We will continue our sup- 
port of Plan °59 with case-his- 
tories of modernization and 
with the campaign we have 
waged for many years in sup- 
port of tax reform. 
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in the durable goods industries for 
last year ($88.66 a week was the av- 
erage for the year). This includes 
all money considered part of wages 
but deducted before payment but 
does not include such direct fringe 
costs as company payments for social 
security, insurance, and pensions. 


Even Greater Loss? 


Direct labor cost represents only 
a fraction—certainly less than half 
—of the real cost of operating a ma- 
chine. Thus if machines are oper- 
ated only half the time, the actual 
waste involved in using them will 
be as great as indicated in the table. 
Since most of these over-age ma- 
chines are used a good deal more 
than half the time, the actual loss 
to the metalworking industries is 
much greater than the $2 billion in- 
dicated. 

The productivity study was based 
on data reported for more than 100 
different lines of machine tools. 
Productivity factors represent our 
evaluation of all the reports received 
on each type of machine. 


Comparison Study 


When the productivity study was 
first published last October, nine 
pages of supporting data were in- 
cluded to demonstrate the validity of 
the conclusions. You will find there 
many examples comparing produc- 
tion rates on identical or similar 
parts, in some cases going back as 
far as 1938. 

A previous study along the same 
lines was made in 1950 by E J Tan- 
german (AM—Aug 7 ’50, p107). That 
interesting study was based on about 
60 reports and covered the period 
1940 to 1950. This time we profited 
from the experience gained in that 
first productivity survey, the avail- 
ability of more reports, and the close 
tie in timing with the new Ameri- 
can Machinist Inventory. 

The figures on the number of units 
at least 10 years old are taken from 
the Grand Summary of the 8th In- 
ventory of Metalworking Equipment. 
They do not include over-age equip- 
ment used for maintenance outside 
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How Over-age Machines Waste 
Nearly Two Billion Yearly 


Productivity 
Units at Factor 
least 10 1948 to 
years old ! 1958 2 


the metalworking industries or for 
training. Obviously the age yard- 
stick is less realistic in the case of 
maintenance equipment than it is 
for production equipment. 





Waste from 


Machine obsolescence 3 


It is obvious that the 10-year yard- 
stick has its limitations. Machines 
do not suddenly become worthless at 
this point. At the same time they do 
wear out as they grow older and in 
many cases they are obsoleted by 
improvements in new machines. 

The productivity study, because it 
covers a period exactly equal to the 
base period of the Inventory, gives 
added weight to the 10-year yard- 
stick. By applying the productivity 
factor to the over-age machines we 
distinguish between those for which 
there is little advantage in replace- 
ment and those for which there is an 
urgent, compelling advantage in re- 
placement. 


A Rule of Thumb 


The $2 billion dollar waste stem- 
ming from the lag in modernization 
is a startling figure. But to you it 
may seem a rather academic figure 
of concern to the other fellow. You 
can easily estimate what part of the 
waste is coming from your company 
by taking the machines over 10 years 
old in your plant, applying the prod- 
uctivity factor to see how many ma- 
chines could be eliminated by 
modernization, then multiplying by 
the annual wage rate in your plant. 

More important to you than the 
productivity built into a machine is 
the production you can get out of it. 
This will be influenced by how well 
the machine is tooled, how efficiently 
it is kept supplied with work, and 
may also depend on how hard the 
operator works. Many of the im- 
provements in machine design are 
aimed at this last factor: they are 
intended to make the machine out- 
put more independent of the ma- 
chine operator. 

Even where the controls have been 
simplified or the cycle and handling 
automated, there may be efforts, 
conscious or unconscious, to slow the 
output and reduce the productivity 
gain. Thus the ability to realize the 
productivity gains inherent in the 
machines will depend on the extent 
to which you can develop the effi- 
cient plant and the enterprising em- 
ployees to work them to capacity. 

Such a simple calculation won’t 
give you any guarantee of savings, 
but it will give you a goal to head 
for. It will provide added stimulus 
to make the kind of machine-by-ma- 
chine study of replacement on which 
a sound program must be based. 
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Horizontal boring, drilling, and 


milling 13,000 


Vertical boring and vertical 


turret 13,000 
Jig boring 4,000 
Broaching 7,000 
Circular saws 6,000 
Sensitive drills 39,000 
Upright drills 120,000 
Multi-spindle drills 11,000 
Gear hobbing 11,000 
Gear shaping 6,000 
Gear shaving 1,000 
External cylindrical grinding 26,000 
Internal cylindrical grinding 9,000 
Centerless grinding 8,000 
Surface grinding 33,000 
Disk grinding 8,000 
Tool and cutter grinding 41,000 
Abrasive-belt grinding 9,000 
Honing 4,000 
Engine lathes 81,000 
Turret lathes 50,000 
Automatic lathes 13,000 
Automatic bar machines 37,000 
Knee-type milling machines 67,000 
Bed-type milling machines 6,000 
Planer-type milling machines _ 2,000 
Profilers 6,000 
Planers 10,000 
Polishing and buffing machines 43,000 
Tapping machines 11,000 


Special machine tools 2.000 


159,000 


Mechanical presses 


Punching and shearing 


machines 43,000 
Forging machines 5,000 
Other machine tools 426,000 

Total 1,330,000 


Source: American Machinist 
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2.25 
2.00 
3.70 
1.40 
1.50 
1.25 
2.25 
1.75 
1.60 
1.75 
1.85 
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2.73 
2.00 
1.55 
2.05 
1.15 
1.65 
3.50 
1.50 
1.90 
2.25 
1.55 
1.30 
2.00 
3.30 
2.25 
1.90 
1.35 
1.15 
2.10 


1.55 


1.20 
1.40 
1.40 


1.54 


$ 25,800,000 


33,200,000 
9,200,000 
23,200,000 
7,900,000 
59,800,000 
101,200,000 
28,100,000 
22,600,000 
10,400,000 
2,000,000 
56,300,000 
18,900,000 
18,400,000 
53,800,000 
18,900,000 
24,800,000 
16.300.000 
12,900,000 
124,100,000 
109,000,000 
33,200,000 
60,400,000 
70,800,000 
13,800,000 
6,400,000 
15,300,000 
21,600,000 
51,100,000 
6,400,000 
4,600,000 
259,500,000 


32,900,000 
6,600,000 
558,000,000 


$1,913,400,000 


1. American Macuinist 8th Inventory of Metalworking Equipment, 1958 


2. AMERICAN Macuinist Productivity Survey (AM—Oct 20 °58, p M8) 


3. Calculated on the basis of direct labor cost only (Average weekly wage for produc- 
tion workers from “Employment and Earnings Annual Supplement,” July, 1958, 
(Bureau of Labor Statistics) applied to number of existing over-age machines in ex- 
cess of the number of new machines that would be required to do the same work. 
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Tungsten is sprayed on missile nose cone .. . 

with Plasma-Arc torch. Metal is fed into the torch, 
melted, and sprayed on the part where it is cooled by 
co, jets. Virtually any material or combination of 


Hot and fast, coat or cast... 


materials that melts and solidifies again can be de- 
posited, but all the parts shown here are either tung- 
sten or tungsten-coated. High-pitched noise of torch 
makes ear muffs necessary . F 


For hire: plasma coating at 30,000 F 


In the midst of all the speculation 
about the possible future of the plas- 
ma gun and its terrific temperatures 
—30,000 F (AM—Nov 3 ’58, p87)— 
the Linde Co, Division of Union Car- 
bide Corp, has taken the wraps 
off its developments to prove that the 
gun is a practical tool right now. 
For almost two years, the com- 
pany has been spraying high-tem- 
perature materials by this method 
on a contract basis and is now “pre- 
pared to accept orders for parts coat- 
ing or parts fabrication, in produc- 
tion or experimental quantities.” 


Torch Is Not for Sale 


Basic patents on the equipment 
have been issued to Linde, but the 
Plasma Arc Torch is not for sale. 
It will be used to augment the serv- 
ice already offered by the company’s 
six-year-old Flame Plating Dept. 

What materials can it handle? 
“Most inorganic materials that melt 
without decomposing,” says H V 
Mosby, sales manager of the Flame- 
Plating Dept. Of particular interest 
are the refractory materials having 
melting temperatures which range 
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from 4530 F for niobium to 7050 F 
for niobium carbide. 

However, tungsten materials seem 
to be the most popular so far, not 
only in experimental rocket and mis- 
sile parts using pure tungsten or 
tungsten-coated graphite, but also in 
high-density tungsten crucibles for 
metallurgical purposes, special parts 
for nuclear work, sensitive electrical 
contacts, and electronic components. 


Parts Made from Spray 

Some of these parts are spray coat- 
ed, but others are entirely made 
from sprayed material. Example: a 
tungsten rocket nozzle. First, a 
prass mandrel, machined to the in- 
side dimensions of the part, is ro- 
tated in a chuck and moved in and 
out of the plasma stream until the 
desired thickness is built up. 


High Physical Properties 

Next the mandrel is dissolved out 
with acid, and the tungsten part is 
fired in an inert-atmosphere furnace. 
The final part has a density of 97- 
98% of theoretical, a modulus of 
rupture of 57,000 psi, and a Young’s 
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modulus of 34 x 106 psi. “The purity 
and density cannot be achieved in 
any other way, and any configura- 
tion with dimensional accuracy with- 
in thousandths of an inch can be 
formed with the Plasma Arc torch.” 


Parts Can Be “Cast” Too 


In a similar manner, parts can be 
“cast” by spraying the material into 
a mold, if the shape does not involve 
deep, narrow valleys. 


The future 

Starting with a foundation in met- 
al spraying, Linde is experimenting 
with other possible applications, 
notably in the area of catalytic and 
protective coatings in the chemical 
industry. In addition, the torch may 
ultimately serve in welding equip- 
ment, high-temperature furnaces, 
and even illuminating equipment. 

At its Speedway Laboratory near 
Indianapolis, Ind, the company is 
operating a plasma-arc-powered 
wind tunnel] to study missile re-en- 
try problems. At the same labora- 
tory, it is also offering a materials- 
testing service to industry. 


December 15, 1958 
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4 RULES for forming 


your own tubular heaters 


By Dudley K Burton, tool and equipment design specialist 
and Charles W Wertz, process and application specialist 
Industrial Heating Dept, General Electric Co, Shelbyville, Ind 


These rules, and the accompanying procedures, will simplify the 
problem of fitting a tubular heater to the object you want to 
heat. They can also be applied to good advantage when you 
have to bend other types of tubing 


The most versatile of all electric 
heating tools, the tubular heater, has 
been applied to a wide variety of 
purposes—from heating press platens 
to keeping the ice off radar anten- 
nas, and from heating plating tanks 
to preventing moisture condensation 
in motors and switchgear. 

For most of these applications, the 
tubular heaters must be formed to 
fit the tank, pipe, or space available. 
Hence, forming becomes one of the 
most important aspects in their use, 
and as they are easy to form, the us- 
er frequently does it on the job. 

Reduced to its simplest form, the 
tubular heater consists of just four 
elements: 1. resistance wire (usually 
nickel-chromium), 2. cold terminals 
(usually low-carbon steel), 3. heat- 
conducting, electrical-insulating pow- 
der (usually magnesium oxide), and 
4. tubular metallic sheath (may be 
copper, steel, nickel, nickel-silver, 
stainless steel, and Incoloy or In- 
cone] alloys). 

The resistance wire is helically 
wound and then staked, screwed, 
and/or welded to the cold terminals. 
The assembly is stretched inside the 
tube, the tube filled with the mag- 
nesium oxide powder, and the en- 
tire assembly reduced in diameter. 
This reduction compacts the mag- 
nesium oxide to a rock-like hardness 
to provide maximum heat conductiv- 
ity from the coil to the sheath and 


also to prevent any movement of the 
coil during forming. 

The forming is not a difficult oper- 
ation, but there are certain basic 
rules which should be followed to 
achieve best results. 


Rule No. 1: Do not form within 1 
in. of the junction between the cold 
terminal and the coil. Bending can 
be done over the coil or over the 
cold terminal but not at the junction 
point, as this will cause a fracture 
of the sheath. The length of the cold 
terminals varies with the applica- 
tion, but you can locate the junction 
point by any of several methods. 

If the overall length and the ef- 
fective length of the heater are 
known, you can measure in from 
each end a distance equal to: 

OA length — Effective length 

2 
This will locate the approximate 
junction point. 

If the effective length is not known 
and the sheath is steel or other mag- 
netic material, you can find the junc- 
tion by applying power to the unit 
and noting the end of the hot zone. 

If the sheath is non-magnetic, such 
as stainless, copper, or Incoloy or 
Inconel alloys, the junction can be 
located very quickly by sliding a 
stnall powerful magnet along the 
sheath, starting at the terminal end. 
The steel cold conductor will attract 





4 Construction of tubular heater allows considerable forming 
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4 RULES for forming tubular heaters . . . 


the magnet, but once past the junc- 
tion point, the magnet will drop off. 


Rule No. 2: Always bend tubular 
heaters cold. All heaters are fur- 
nished with the sheath in a fully 
annealed condition, but some mate- 
rials are softer than others. Copper- 
sheath heaters can easily be formed 
with the hands, but a smooth bend 
will not be obtained in this fashion. 
Therefore, it is advisable to employ 
at least hand tools. Steel- and alloy- 
sheath heaters require much more 
force and should be bent only on a 
fixture or with hand tools. 

The first step, even in hand form- 
ing a tubular heater, is to make a 
full-scale layout of the desired 
shape. The length required must 
correspond to the length of the heat- 
er chosen for wattage requirements. 
The linear distance or developed 
length can easily be figured by add- 
ing all straight-length sections to the 
circumferences of all bends. The cir- 
cumferences are figured by using the 
radius to the inside of the heater 
plus 1/3 of the heater diameter. 


Rule No. 3: The diameter of the 
forming pin must be at least twice 
the diameter of the heater. Stated 
another way, the inside radius of a 
bend should never be less than the 
diameter of the heater. 

Small radiuses can best be formed 
on a fixture such as the basic hair- 
pin tool. This tool has a clamp, form- 
ing pin, baseplate, and lever with 
roll. All material can be machine 
steel with the exception of the roll 
which should be tool steel, hardened. 
A stock cam follower makes a good 
roll and is easy to mount to the lever 
by drilling and tapping a hole. It is 
advantageous to harden the forming 
pin also for longer life. 

A %-in.-dia cam follower is a 
proper size for forming a 5/16-in.- 
dia heater and has enough material 
to permit grinding a groove to con- 
form to the diameter of the tubular 
heater. The groove is not absolutely 
necessary, but it will improve the 
appearance of the tube when bent. 

Large radiuses can be formed by 
using brake bars. Or, oftentimes a 
large-radius bend can be made by 
pulling the heater against any avail- 
‘.ble circular piece of the proper size 
such as a stool] seat, soil pile, or lathe 
chuck. Plywood sawed to the proper 
diameter works well as a form, but 
always adjust the formed unit to the 
full-scale layout. Brake bars are 
especially useful in forming S bends 
or when holding the heating unit in 
a vise to make bend adjustments. 
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Allow one-inch straight section. . . 


between bend and junction of coil with cold terminal 


Basic hairpin tool bends heater . . . 


to the desired shape. Can be used for either 


Rule No. 4: Hold the heater with 
a clamp or backup bar to avoid 
creeping and bowing. The correct 
use of a clamp is shown in the il- 
lustration of the basic hairpin tool. 

When you perform the actual 
bending, always start at the center of 
the heater and work progressively 
toward the ends. This will cause 
any variation of stretch or slight 
errors to accumulate at the ends 
where they can be trimmed evenly 


hand bending or fixture bending 


if necessary. Be sure to check cold 
terminal length before trimming 
ends, because at least 1% in. of cold 
terminal must remain after trim- 
ming. 

As each bend is made, it is 
matched to the formation on the full- 
scale layout. When a small radius 
blends into a large radius, a pencil 
line is transferred from the layout 
to the heater at the point of tangency 
of the two radiuses. Then the unit 
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¥Y Design of bending tool .. . 
shows relaionship of pin, lever, and roller. Space between roller 
Y and heater is % to 3/16 in. 
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can be transferred to the hand fix- 
ture and clamped into position by 
matching the pencil line to the cen- 
ter of the forming pin. 


Multiple forming 


When duplication of shapes is nec- 
essary or larger quantities are re- 
quired, it is economical to construct 
fixtures as an aid to forming. By 
applying the basic hairpin tool, fix- 
tures can be made up for forming 
many bends. As mentioned earlier, 
it is best to start forming from a 
hairpin near the center of the unit 
and form progessively out to the 
ends. All pins and blocks must be 
removable so they will not interfere 
with the making of other bends. 

A clamp is needed only at the first 
bend to keep the unit from slipping 
while being bent. Subsequent bends 
need only a backup pin to keep the 
tube from bowing out while it is be- 
ing formed around the pin. 

The backup pins here are made 
with an eccentric stud. Therefore, 
the unit can be supported in position 
against the forming pin, and then 
after forming, the backup pin can 
be released for easy removal of the 
unit. The illustration also shows a 
suggested construction for forming 
in more than one plane. 


Helixes and spirals 

A helix or spiral should be formed 
on an arbor and is usually done on 
a lathe. As there is always some 
springback, the arbor must be small- 
er than the desired finish diameter. 
However, the amount of spring 
varies, depending on the sheath ma- 
terial and the anneal, and can best 
be determined by trial and error. 

Start with an arbor the required 
inner diameter of the formation. 
Form one full turn, remove the heat- 
er, and measure the diameter care- 
fully. The arbor can then be turned 
down an amount equal to the spring. 

Tubular heaters are not particular- 
ly fragile or difficult to form. If you 
follow the procedures described 
above, you should obtain good re- 
sults. 


Fixtures can bend elaborate shapes. . . 


and maintain accurate dimensions when shapes have to be duplicated 


Spirals are formed on arbor .. . 


Trial and error indicates how much allowance to make for 
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SHOP 
SHOTS 


at GE’s gear 


manufacturing plant 


at Lynn, Mass 


Gear casings and linings have to 
be almost as precisely made as the 
gears and pinions they house. In 
addition, the casings for the large 
gears described in Special Report 
No. 465 (AM—Sept 22 ‘58, p113) 
must also be of rigid construction. 
They have to provide enough sup- 
port—even in the heaviest seas—to 
maintain designed operating cen- 
ters and to keep a uniform load 
on gear teeth. 

To combine precision and rug- 
gedness GE engineers have devel- 
oped a series of welding, fabrica- 
tion, and inspection techniques that 
guarantee high-quality assemblies. 


Joint-opening check . . . 





Tack welding ... 

is the most critical operation in the fabrication of propulsion-gear casings. Shown above 
are the various sections being fitted with allowance for shrinkage and aligned to relatively 
close tolerances (-+-1/32 in., -O0) on a cast-iron floor plate. All welded seams must be oil 
tight. After final welding the casings are ,stress relieved, shot blasted, and machined 
and bored for flatness and alignment to within 0.001 in. in a 5-ft span 


is being made on a lower gear casing that is mounted on forty precision-ground blocks. 


Casing is resting in a free state as paper shims placed between casing and blocks are 
checked for tightness. Total flatness and over-all height of casing must not exceed a tol- 


erance of 0.005 in. 
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Induction coil . . . 

is placed around a 200-in.-dia propulsion 
gear blank to maintain a uniform tempera- 
ture of 300 F throughout the entire welding 
operation. Gear-blank weldment is made 
up from a forged steel rim, a forged hub, 
and four webs. These parts soak for 12 hr 
in the 500-amp induction coil before any 
welding is permitted. Four men, working 
as a team for 15-min intervals, weld one 
seam at a time in one pass. This partic- 
ular bead is then cleaned and magnafluxed 
before attempting to weld the next seam 


Upper half of 

the gear casing . . . 

at final assembly has the covers for the 
main propulsion gears removed. In spite 
of their relatively large size, these gear 
casings are precision pieces of equipment, 
having bearing bores and mating surfaces 
that must be located within a maximum 
tolerance of 0.001 in. To duplicate and 
maintain such accuracy the casings must 
be strain-free, and excessive straining can- 
not be tolerated when bolting up any joint 
that may affect internal alignment. Master 
mandrels check bearing bores for size, 
center-to-center distance, parallelism, and 
concentricity. Any misalignment is cor- 
rected by hand scraping. Bearing linings 
are precision machined to insure inter- 
changeability of spare bearings and to 
eliminate the need for hand scraping 


Flanging machine . . . 

can form edge radii on steel plate from 
4 to %-in. thickness. Flanged edge is of 
uniform height and free from wrinkles and 
distortion. Machine is driven by compressed 
air, can flange steel plate from widths of 
18 to 115 in., with a minimum bend radius 
of 1 in. Note, to left of machine, typical 
examples of parts for gear casings that 
were flanged on this machine 





Parallelism of Grids .. . 


was checked with a precise level, and extensions to 


tion of each grid was checked at 1-ft intervals to determine the horizonal plane 


OPTICAL INSPECTION 


checks out huge radar screens 


By John Wanner, chief inspector American Machine & Foundry Co, Brooklyn, NY 


When the first DEW radar antenna was put through a perform- 
ance test, its accuracy checked out to 0.050 in. To achieve this 
result it was necessary to establish tooling points in a 40-ft 
assembly fixture within 0.001 in. in three coordinates in respect 
to a reference plane 


Conventional tooling methods were 
too slow, costly and inaccurate for 
assembly and inspection of the 38-ft 
radar antenna built for the Distant 
Early Warning (DEW) system that 
stretches across Canada and up into 
Alaska. We needed better methods 
than taut wires and levels. 

To fabricate the reflector assembly 
(two are used per antenna), we built 
a welded assembly fixture 40-ft long. 
The bed, or reference, plate, had a 
row of tooling holes spaced on 10 in. 
centers to an accuracy of 0.001 in. 
These holes were used to establish 
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the spacing of the 12 rib stations of 
the reflector assembly. 

In setting up the assembly fixture, 
we used optical tooling to establish 
the positions of the cross-members 
and the work-locating pads on these 
members. Equipment for the pur- 
pose was supplied by the Keuffel & 
Esser Company, Hoboken, N J. 

First application of the optical 
tooling involved setting each of the 
12 stations square with the row of 
reference holes. Equipment used 
consisted of a jig transit equipped 
with an optical micrometer, a fix- 
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the instrument stand, to reach 14 ft from the floor. Posi- 


ture-mounted mirror, and an optical 
tooling scale. With a mirror mounted 
at right angles to the axis of a jig 
transit, it is possible to establish a 
second line of sight—or plane—at 
right angles to the first, or reference, 
plane. The angle of each station was 
set by autocollimation, which means 
that the cross-hair in the reticule of 
the sighting instrument is so accu- 
rately aligned with the target face 
that it is perfectly superimposed. 
In a second alignment operation, 
the work-locating pads were posi- 
tioned with the aid of two templets 
and optical tooling. The templets 
were set up on the previously 
squared cross-members of the fix- 
ture. To bring the jig-bored holes in 
the templets into coincidence with 
the reference plane, a jig telescope 
was placed in V-blocks on one end 
bracket and an illuminated target on 
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a bracket at the other end. An open 
target (an optical flat with centered 
crosshairs), was placed in the jig- 
bored holes in the templets, and the 
templets adjusted until the crosshairs 
of the open target and the illuminat- 
ed target were seen to coincide by 
use of the jig telescope. This step 
established the tooling holes in the 
work-locating pads (on the cross- 
members) to the parabola corre- 
sponding to the face of the reflector 
and the relationship of these holes 
to the reference plane. 

The third alignment step involved 
setting each cross-member at the 12 
rib stations both level and to equal 
height from the fixture base. In turn, 
each cross-member was jacked to 
levelness, using a precision level, 
and the height was established with 
an optical scale and jig telescope. 
Now, all tooling holes were located 
in space within 0.001 in. The leveling 
screws were now locked in place 
and the leveling pads grouted with 
Cerro-True low-melting point alloy. 

After the ribs were riveted to the 
box-like central spar, the clamps 
were released and alignment of the 
tooling holes in the ribs was com- 
pared with alignment of the tooling 
holes in the fixture. If alignment was 
within +0.010 in., the structure was 
removed and the parallel] grids were 
inserted. 


Optical checkout 


Now the completed assembly was 
checked optically, instead of using 
a costly egg-crate inspection fixture 
and mechanical gages. To determine 
horizontal spacing of the grids, a 
simple welded supporting fixture 
was jacked until the first grid was 
level. The height position of the suc- 
ceeding grids could then be deter- 
mined with respect to the reference 
plane of the first grid, using a pre- 
cise level and an optical scale. An 
instrument stand permitted raising 
the precise level to 14 ft from the 
floor, to check the upper grids. 

Parabolic shape of the reflector 
was checked with a jig transit and 
optical tooling scale. The transit es- 
tablished the vertical plane; the op- 
tical scale, the offsets of the para- 
bolic surface at 1-ft height intervals. 

Approximately 1000 points were 
checked and plotted to prove the 
contour. Inspection time on the pro- 
totype took only a few hours by us- 
ing optical equipment. Thus, optical 
tooling proved its worth not only in 
building the assembly fixture to close 
limits for such a large structure but 
also saved time and money on in- 
spection of the reflector assembly. 


Parabolical Shape . . . 
of the grids was checked with a jig transit (to establish a vertical plane) and offsets of 
the “parabola” from this plane were measured with an optical scale 
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Assembly Fixture . . . 
for rib sections and supporting box-like spar was aligned by optical methods. Here the 
templets for locating the work-supporting pads are being positioned with relation to the 
bedplate tooling holes. Foreground—alignment telescope on bracket; rear—illuminated 
target 
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New laws can help you cut taxes 


Do you want to participate in the $250 million in- 
come tax relief bill passed by Congress? Although 
labeled as a “small business” measure it provides 


By Paul Lockwood 


What is this new law? 

Titled “Small Business Tax Revision Act of 1958,” it 
consists of five revisions of the Internal Revenue Code 
of 1954: 


1. Losses on small business stock 
2. Three-year net operating loss carryback 


3. Additional first-year depreciation allowance for 
small business 


4. Increase of minimum accumulated earnings credit 


5. Installment payments of estate tax attributable to 
investments in closely held business enterprises 


Are there tax savings in all sections of the law? 

Yes. Savings on the loss on small business stock and 
the accumulated earnings provisions will be minor for 
most metalworking plants. However, Congress estimates 
that business will save $50 million on the three-year net 
operating loss carryback, $35 million on the installment 
payment of estate taxes, and $175 million on the addi- 
tional first-year depreciation allowance. 


How does the net operating loss carryback save money? 

The Internal Revenue Code of 1954 provides for a two- 
year loss carryback. Under the tax revision law this is 
extended to three years. 

For example, if you have a loss this year you can now 
carry it back against the income for the three previous 
years. Any additional loss (over the three previous 
years’ income) is carried forward and offset against in- 
come for the next five years. With the addition of one 
more year for carryback you can more nearly offset your 
loss with past income. This will provide an income-tax 
refund from previous years and will give you financial 
aid when you need it because of loss of current year. 


Does the installment payment of estate taxes save money 
for everyone? 

No. This provision of the law applies only when an 
estate is created. It is designed to avoid any undue hard- 
ship. It has often been necessary in the past for the 
descendants to sell the business in order to pay the es- 
tate taxes. Now payment can be spread over a period of 
up to 10 years after the death of the owner. 


What is the additional first-year depreciation allowance? 
This revision makes it possible to take an additional 
deduction of 20% of the value of depreciable tangible 
personal property in the year of acquisition. 
For instance, if you bought equipment valued at $10,- 
000 for your metalworking plant you would take a 20% 
deduction, plus the regular depreciation for the year. 


What is depreciable tangible property? 

This includes any property used in the operation of 
your plant—plant and office equipment, furniture and 
fixtures. Depreciation is based on the idea that certain 
assets wear out or reach a point where usefulness is gone. 


Can I apply this to used as well as new property? 


Yes. You may take the 20% deduction in the year of 
acquisition. The method of depreciation selected will be 


108 


equal dollar tax savings for all metalworking plants. 
Here are some questions and answers to help you 
take advantage of possible tax savings 


determined as in the past on whether the property is 
new or used. 


Can I apply this to all my property? 

No. The law specifically says “acquired by purchase 
after December 31, 1957, for use in a trade or business 
or for holding for production of income.” Thus, the new 
tax law revision does not apply to property acquired 
prior to January 1, 1958. 


Must the property have any definite useful life? 

Yes. Section 178 (d) (c) of the new law says: “with 
a useful life (determined at the time of such acquisition) 
of six years or more.” 


Do I have to take this extra deduction? 

No. The law says: “may, at the election of the tax- 
payer, include an allowance .. .” You may decide that 
it would be better to take larger depreciation deduc- 
tions over the life of the property than to take the extra 
20% deduction the first year that you own the property. 

For instance, assume the purchase of $10,000 worth of 
qualified property with an estimated useful life of 10 
years and a salvage value of $1000. The first year you 
could deduct $2000 (20% first-year deduction). Next, 
you would have $7000 to depreciate over the 10-year life 
($8000 balance after special deduction less $1000 salvage 
value). Annual depreciation thereafter would be $700 
on the straight-line method and with a first-year deduc- 
tion of $2700. 


When do I have to decide to take the deductions? 

You must make a decision to take or forego the special 
first-year deduction in the first taxable year for which 
the deduction is allowable. You cannot decide to forego 
it this year and then use it next year; it is only allow- 
able in the year you acquired the property. 


Is there any limit on the amount I can deduct? 

Yes. You can apply the first-year depreciation allow- 
ance to “an aggregate cost of $10,000” or, if husband and 
wife file a joint return, the limitation is $20,000. 


What if the cost is more than $10,000? 

The law says: “If it exceeds $10,000, then it applies 
to those items selected by the taxpayer, but only to the 
extent of an aggregate cost of $10,000.” 


Can I change my mind about items to be included? 

No. “Any election made under the law may not be 
revoked except with the consent of the Secretary or his 
delegate. Any selection of items under this section, as 
shown in the election, may not be modified by the per- 
son making the election except with the consent of the 
Secretary or his delegate.” 


Can I take the full deduction even though the property 
is not acquired the first of the year? 

The idea of breaking this down into months is not 
stated in the bill. Thus it would seem that the full 20% 
deduction could be taken on property acquired the last 
day of the tax year. Regular depreciation would be cal- 
culated on the portion of the year during which the prop- 
erty is owned. 
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How 
air-control 
devices aid 


production 


By Philip Hall, manager, Industrial Air Control Dept, 
A. Schrader’s Son, Division of Scovill Manufacturing Co, Inc, 
Brooklyn, NY 
Republication rights reserved by author 


C ompressed air is a cheap, reliable and a safe 
source of power for actuating machine motions and 
various elements of jigs and fixtures. You will find 
that today an ample range of air-control devices 
are available to combine as you require into air- 
control systems. In some cases, you may want to 
use these devices in conjunction with electric or 
electronic controls. They are compatible. 

You have seen many examples of air-controlled 
equipment, either in your own shop or elsewhere. 
You have noticed that the installations are com- 
pact, they need very little attention or service. 
But you may not have checked into just how the 
various elements of an air-control system work, 
nor what their functions are in a system engineered 
for a specific purpose. My purpose is to tell you 
first how each major device works, then to show 
.you how basic control systems can be built up, 
and finally to discuss money-saving applications 
on a variety of shop equipment. 


COPYRIGHT 1958 BY McGRAW-HILL PUBLISHING CO, INC, 
330 W 42nd ST, NY 36, NY 
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RECIPROCATING SPOT- WELO CONTROL 


Electrode continues to stroke as long as the foot control valve is depressed 


Air controls are compactly grouped on a steel panel. The operating cylinder 
is attached by means of a clevis to the cut-off original foot-pedal lever 


Spot welder speeded by air cylinder 


Welded wire racks such as used in ovens and refrig- 
erators, are spot welded as fast as the operator can ma- 
nipulate the jig under the electrode. The operator uses a 
foot-control air valve to operate the machine, instead of 
the usual mechanical-type foot control supplied with 
small spot welders. The arrangement, as used by Para- 
mount Wire Co, Los Angeles, minimizes operator fatigue 
and increases welding speed. 


As long as the operator keeps the foot valve depressed, 
the cylinder will continue its reciprocating action. This 
action is automatic and is controlled by the 2-way valves. 
On the cylinder’s upward stroke, the 2-way valve actu- 
ating the pilot valve is tripped, causing the cylinder to 
start its downward stroke. The other 2-way valve is 
tripped on the cylinder’s downward stroke, exhausting 
the pilot valve. The cylinder then moves upward. 





How air-control components function 


sons you should first become familiar with the basic 
functions of air-control components. Then you will be 
ready to develop your own circuits. Air-control compo- 
nents are now available in a wide variety of sizes, mount- 
ings and operating means to meet any need: 


To “automate” your equipment, or to produce new spe- 
cial-purpose machines, you will want to start, stop, time, 
interlock and sequence operations. Motions will be re- 
quired to start at the right instants, in the right order, 
and often with controlled force or speed. For these rea- 
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PUSH TYPE PULL TYPE | 


Single-acting cylinders are of the 
push or pull type, and depend upon a 
spring to return the piston from the 
power stroke. 

Push-type cylinders will clamp, 
hold, raise, stop and trip a mechan- 
ism. The return spring is internal in 
most instances, but often two ex- 
ternally mounted extension springs 
with a yoke fitted to the piston rod 
will be used for rapid return of the 
piston regardless of mounting posi- 
tion. 














Cylinders . 
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Push-type cylinders can be em- 
ployed to clamp work in fixtures, 
eject work from dies, raise heavy 
doors or lids, shove work from a con- 
veyor, or trip a mechanism. A 3-way 
valve is used for control. 


Pull-type cylinders are easily iden- 
tified by the return spring externally 
on the piston rod. They are used for 
operating clutches, hoisting, clamp- 
ing and indexing. A 3-way valve is 
used for control. 


J 1 


— ] 
Double-acting cylinders provide a 
power stroke in either direction. 

















Control can be effected by a pair of 
3-way valves, one at each end of the 
cylinder, but the more common 
method is to use a 4-way single-act- 
ing one. Cylinders of 15 ft or more 
in length have been built. 
Mounting arrangements vary with 
the application. Single and double- 
acting cylinders are made for bolt 
connection to a clevis. Others are 
base or leg mounted for application 
to horizontal or vertical surfaces, or 
attachment to an angle block. 
Operating speed of an air cylinder 
can be almost instantaneous. Never- 
theless, force and speed can be con- 
trolled. Momentary output of a 
great amount of work does not cause 
a violent fluctuation in the air-dis- 
tributing system nor require expen- 
sive over-capacity compressing or 
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(NOEXING MACHINE 


Air clamps provide compact, simple means of actuating fixtures on index 


plates, figs and fixtures 


With air-clamped fixtures, it is a simple matter to lift off the entire index » 


plate and put on a different one 


Hand valves clamp index-table fixtures 


Four to eight parts per minute, depending on the job, 
are drilled, reamed, tapped and milled on an indexing 
machine built by Frisch & Herzberg, Oakland, Calif for 
its own use. The machine makes various small precision 
parts, including telescopic rifle sights. Index tables and 
fixtures are quickly exchanged. 

Because the index table rotates, air is supplied through 


a rotating pressure joint in the central spindle. At each 
fixture there is a finger-operated 3-way valve that sup. 
plies air to the fixture-clamping cylinder. To use the 
machine, the operator merely flips the valve at the un- 
load station, removes the finished part, inserts a new 
piece, and retrips the valve. This setup could be made 
automatic by means of a cam arrangement. 





distribution equipment. The com- 
pressed-air tank is the power reser- 
voir. 

Where not to use air is an impor- 
tant consideration. While a piston is 
in midstroke, the air driving it can 
be “springy” in case the driven ele- 
ment tends to “bounce” or oscillate. 


Valves... 


At the end of its travel, however, an 
air piston holds firmly. Thus, if you 
want a smooth, slow traverse against 
a jerky or intermittent load, a hy- 
draulic cylinder will usually be more 
satisfactory than an air cylinder, 
because a relatively incompressible 
fluid is used. 


Designations for valves involve several kinds of features: 

1. Method of operation—by hand, foot, cam or roller, for directly operated 
valves; by pilot air cylinders or solenoids for remotely operated valves. 

2. Air flow—normally closed at rest, or normally open to pass air when 


at unoperated position. 


— 
NORMALLY CLOSED 


or: 


NORMALLY OPEN 


2-Way Valves—They function like fau- 
cets. A spring holds the poppet-type valve 
in normal position—either open or closed. 
Operation may be by hand lever, a cam, or 
a tripping element on a machine. Typical 
uses: (1) an air blast in timed relation to 
crankshaft movement, for ejection of stamp- 
ings from dies; or (2) a 2-way foot valve 
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to initiate a single feed cycle and another 
2-way normally closed limit valve to re- 
turn the mechanism after a feed cycle. 


Be fs: oe 

, TO 
CYLINDER 

NORMALLY CLOSED 


3-Way Valves—These valves have an in- 
let, an outlet and an exhaust. At rest, a 
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normally closed 3-way valve shuts off the 
air supply and exhausts the cylinder to 
atmosphere. Valve operation allows air to 
flow to the cylinder and shuts off the ex- 
haust. A normally closed 3-way valve main- 
tains pressure on the cylinder while at 
rest and exhausts the cylinder when op- 


erated. 
a 


if 





| 


~ 


CYLINDER 


TO 


4-Way Valves—in effect, a 4-way valve 
is a pair of 3-way valves built into a single 
unit. With actuation in one direction, the 
valve charges one port, exhausts the other. 
Reversal of the valve exhausts the first port 
and charges the second. A rotor-type 4-way 
valve has a neutral position, at which all 
ports are closed and cylinder motion stops. 
(Continued on next page) 





How air-control devices aid production .. . 


CYLINDER 

















COM OF METAL STOCK 





~— | a-way 
HAND 
| VALVE 


Raanensad 
REGULATOR — 
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| exmMaustT 


UNCOILER 


Constant air pressure is maintained by the regulator so that the cylinder 


keeps the mandrel properly expanded 


# Strip stock is fed to a press or shear by a portable uncoiler 


Portable uncoiler hooks to air line 


Coils up to 3000 lb weight are safely and securely held 
on the air-operated expanding mandrel of a portable un- 
coiler. Designed for its own use by the American Metal 
Products Co., Los Angeles, the uncoiler is hooked to a 
convenient air line at point of use. By opening a hand 


valve, the cylinder supplies the force to expand the man 
drel and hold the coil securely; a pressure regulator in 
the line maintains constant air pressure, which can be 
adjusted. The adjustment permits the holding pressure 
to be related to the coil weight. 





How air-control components function... 
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2-WAY N.C. 3-WAY N.C. 
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Watt 


Pilot Valves—A pilot valve can be located close to the work to handle a large volume of 
air efficiently while a conveniently located 3-way control valve operates it remotely. The 


pilot valve is basically a 2-, 3-, 


or 4-way valve, normally open or closed. 


A small charge of 


air to a small built-in single-acting cylinder actuates the pilot valve. 


— 
Cc —-— ADJUSTABLE 

| VALVE BLEEDS 

| AIR SLOWLY OUT 


OF OPERATING 
CYLINDER 





A timed pilot valve provides for a pre- 
set dwell in the actuation of a cylinder. An 
adjustable bleeder valve can be preset to 
a dwell up to 3 min. + 10%. Once the 
pilot valve has been operated, it does not 
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return to rest until the bleeder valve has 
bled the pilot chamber. 


ELECTRICAL 
CONTROL 


“ 4-WAY 
VALVE 


7 
<— s 


ELECTROMAGNET 


a = 
_ ~ 


SOLENOID 
PILOT 


Solenoid Valves—Single or double-sol- 
enoid valves provide for remote control or 
limit-switch action. A single-solenoid valve 


(usually 2, 3 or 4-way) remains operated 
only while current is applied (12 to 440 v). 
A double-solenoid valve (mostly the 4-way 
type) operates or returns in response to 
momentary current, sending continuous air 
to the last port signalled by a solenoid. 
Common application of a double-solenoid 
valve is to reverse cylinder motion upon 
limit-switch operation, reciprocate,  se- 
quence several cylinder operations, or pro- 
vide various interlocks, 
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ADJUSTMENT 


—_ 


PERMITS FREE 
AIR FLOW 
THIS WAY 





SLOWS DOWN 
AIR FLOW UNDER 
ADJUSTABLE 
CONTROL 


Flow-Control Valves—Speed in one 
direction, but not pushing force, of a cylin- 
der, can be controlled by a_ flow-control 
valve. An adjustable setting controls how 
fast air flows into or out of the cylinder. 
However, flow of air in the “Full Flow” 
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PUNCHING 
CYLINDER 





Two hand valves are operated in sequence to form the wire leg for an out- » 


door grille 


Only two 4-way valves need be operated to cause the wire forming 
chine to produce the outdoor-grille leg in two steps 
















Special wire former reduces costs 75% 


At one time the Lakewood Mfg Co, Westlake, Ohio, used 
press operations and welding to make 2-part legs for its 
“Hang-it-All” outdoor grille. Now, this company uses a 
special forming machine to make a 1-piece grille leg. 

Precut wire is fed to the die. The operator then opens 





one valve to cause the wire to be clamped and bent to a 
large radius at the center. Next, the operator aligns the 
legs parallel in horizontal bending dies and trips a lever. 
A second set of forming members at the sides and an 
overhead cylinder at the rear then finish form the part. 














direction opens a poppet and removes all 
restriction. A valve can be 
used at the inlet port of a single-acting cyl- 
inder to reduce piston speed while main- 
taining driving force. Such a valve used at 
the exhaust ports of double-acting cylinders 
will meter exhaust air and control piston 
speed smoothly and precisely. 


flow-control 


FROM 
CONTROL VALVE 


Sad 


co 4 CYLINDER 
EXHAUST TO \_ = 


ATMOSPHERE 


Quick-Exhaust Valves—Although air 
cylinders act very fast, ther are times 
when even faster action is desired. Piston 
speed is increased by exhausting air freely, 
by means of a quick exhaust valve near 
the cylinder. Thus, no back pressure is 


built up, as it may be when exhaust air 
must escape through the usual control 
valve. 


Air-Exhaust Muffler—Good housekeep- 
ing and safety rules require that noise be 
eliminated. A muffler acts much like a gun 
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open for variable intervals. 





silencer to reduce air-exhaust noise, there- 
by eliminating any need to pipe exhaust 
air out of the building. The device also 
prevents external dirt from entering the 
valve body. 


AIR i. co = 
: Loa 


SUPPLY 3 way 
VALVE 
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Ut, 
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TIMED 
PILOT 
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Cut-Out Valves—When charged by a 3- 
way valve, a cut-out valve will pass a fixed 
quantity of air and then automatically shut 
off. Normally, both its intet and outlet air 
pressures must be released before a cut- 
out valve will operate again, although one 
version requires only release of the inlet 
air. A cut-out valve is often used to provide 
a limited air charge to a timed pilot valve, 
although the starting valve may be held 
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ale 
STOPS 
_ AIR 
FLOW 
PERMITS AIR THIS 
FLOW THIS WAY way 
Check Valves—An automatic 2-way 


valve permits free flow of air in one direc- 
tion only. The valve closes when pressure 
is applied in the reverse direction. 


ADJUSTMENT 


SPRING 
DIAPHRAGM 


~__ OUTLET 





INLET 
-_> P 


Pressure Regulator—This device can 
be used to set the maximum force applied 
by an air cylinder, to achieve uniform op- 
erating characteristics, and to conserve 
air. Bleed-type or relieving regulators lim- 
it air pressure regardless of back pressure 
on the downstream side. If not of the bleed 
type the regulator shuts air supply line 
when downstream pressure rises. 
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How air-control devices aid production .. . 


How to assemble 


To set up any control circuit, you should first list each 
operation to be performed. Break down the operational 
sequence into small enough steps so that a single me- 
chanical motion or air blast can do each part of the job. 

Now that you know what you want to accomplish, 
make a schematic sketch of the air-control system. Put 


air-control circuits 


in a cylinder or air-blast nozzle to handle each work 
step. 

You are now ready to add necessary time delays, 
remote controls and interlocks for each work step. 
Finally, indicate how you will initiate each action—by a 
manually operated valve, or a eam or roller operated 


DIRECT CONTROL — SINGLE-ACTING CYLINDER 


SINGLE 
ACTING 
CYLINDER 


3-WAY 
VALVE 





\ 
FILTER REGULATOR AND LUBRICATOR 


A single-acting cylinder is controlled by a 3-way valve. If 
the valve is normally-closed, the cylinder operates when the valve 
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is operated and is spring-returned when the valve exhausts air to 
atmosphere. 
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DIRECT CONTROL — DOUBLE-ACTING CYLINDER 


Normally, a double-acting cylinder is operated by a 4-way valve that charges 
one end of the cylinder and exhausts the other when at its rest position. When 


BLEEDER VALVE 
CONTROLS 
TIMED DWELL 


START > 


Tre 




















operated, the valve reverses these connections. The 4-way valve can be manually 
or foot operated 


The power stroke of a single-acting cylinder may be held for a preset time 
by a timed pilot valve. The cylinder returns automatically after the time in- 
terval set at the pilot 





Location of 
Control Accessories 











(a) 





Best results are obtained by arranging control accessories as 
shown: (a) put a filter, then a regulator, then a lubricator 
ahead of all control valves, (b) flow control valves may go ei- 
ther before or after a 3-way control valve for a single-acting 


ADJ. FULL 
FLOW FLOW 


cylinder (c) for a double-acting cylinder, flow-control valves 
should restrict air flow in the exhaust directions, (d) locate 
quick-exhaust valves immediately next to cylinder connections 





Combined Air-Control circuits . . . 


== QUICK EXHAUST 
JL.VALVE USED AS 


Spee 
—, 


Manual Control PILOT VALVE 


Two-station contol of a single cylinder may be required for 
actions like door opening. A quick-exhaust valve can be used 
as a shuttle for two paralleled 3-way valves. A pair of nor- 
mally-open 3-way valves in series will accomplish the same result 
on a “normally-actuated” basis 
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CUT-OUT VALVE 
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valve if a mechanical motion will trigger the action. 

Check the entire system. Show all valves and pistons 
in the positions they should occupy before action starts. 
Then trace through the entire system to see what will 
happen when valves and cylinders are operated. Per- 
haps you can eliminate valves without upsetting basic 
requirements of the system. 

Now indicate on your schematic sketch desirable aux- 
iliary devices such as: (1) an air filter or moisture trap 
in the supply line ahead of all valves and cylinders, (2) 


an air-line lubricator for rapid cycling or continuous 
movements, (3) flow-control valves or quick-exhaust 
valves to adjust or speed piston movements as required, 
and (4) a pressure regulator in the cylinder supply line 
to adjust piston force. 

And examine the basic air-control circuits supplied. 
You will find that the most complex circuits can usually 
be broken down into combinations of these basic circuits 
Finally, size the components from the manufacturers’ 


catalog. 


REMOTE CONTROL — SINGLE-ACTING CYLINDER 


3-WAY 
PILOT 


FILTER REGULATOR AND LUBRICATOR 

















To deliver a large volume of air instantly to a cylinder remote 
from a small control valve, a pilot valve can be placed in the 
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circuit near the cylinder. A solenoid valve controlled by an elec- 
tric switch achieves the same result. 











4-WAY 
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A double-acting cylinder can be operated by (a) a pilot 
valve without timer, (b) pilot valve with timer, or (c) a single 
(or double) solenoid valve 








(b) 
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(d) 























Combined Air-Control circuits . . . 


Two-hand safety control that requires operation of both 
hand valves before the cylinder makes its stroke has applica- 
tions on presses and similar machines. Removal of either hand 
discharges the system, and then both hand valves must be op- 
erated again to start a new cycle 


Sequence Air Circuits— 


Semi-Automatic 


Two cylinders can be alternately operated by 
the same valve as shown here. This same principle 
can be applied to double-acting as well as single- 
acting cylinders 
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Combined Air Control Circuits . . . 
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The cycle here is: clamp, 
press slowly, return ram, release 
clamp. The timed pilot controls 
length of cycle. Flow-control 
valves delay press stroke until 
after clamp is set, and delay 
clamp release until press ram 
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AIR PRESS 


has started to return 

















2-WAY VALVE 








A 2-way foot valve operates this system in the working di- 
rection, then a 2-way, normally-closed limit valve returns it 


3-WAY VALVES 





7 fre 
FRL 


Accurate, flexible contro] of cylinders can be achieved by set- 
ting up a slow-speed, motor-driven camshaft to operate air valves 
in cycled sequence 
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Faster action of reciprocating systems is possible when elec- 
trical limit switches are used in place of air valves. Here, the 
cylinder is operated by a double-solenoid 4-way valve 

















This air-operated reciprocating system has two flow-control 
valves that adjust the speed with which the 3-way pilot valve 
responds to reversals of the 4-way pilot valve. Independent dwell 
settings at both ends of the cycle are permitted 





REPRINTS ARE AVAILABLE 
of this and all other 


American Machinist special reports 
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Order from Reader Service Dept, American Machin- 
ist, 330 W 42nd St, New York 36, N Y. Single copies 
of this report are 25¢; prices are reduced for quanti- 
ties over 100. Other reports are priced at 35¢ if 16 
pages, 30¢ if 12 pages, and 25¢ if 8 pages. A list of 
current reprints is available from the Reader Service 
Dept. 
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FOOTBURT 


No. 2 Machine with Back Gear @ 12” 
Overhang ® &%” Drilling Capacity in 
Steel © Optional Speed Ranges °¢ 
185 to 2300 RPM ® 280 to 3450 RPM 
® Vertical Motor Drive with Standard 
Single Speed Motor ® Power Feed 
Assembly @ Tapping Attachment ¢ 
Coolant Outfit. 


Sensitive 


drilling machines 


A FULL RANGE DRILLING MACHINE ENGINEERED FOR PRODUCTION 


Built carefully to provide the required accuracy for fine tool room 
work, Footburt Sensitives are designed with the weight and sta- 
bility to maintain close tolerances on day after day production 
work. The correct speed for a wide range of drilling, reaming, 
and counter-boring operations is instantly available. Write for 
full information on this great line of Sensitive Drilling Machines. 
Built in 1, 2, 3, 4, 6 Spindle Models. 


THE FOOTE-BURT COMPANY « Cleveland 8, Ohio 


Detroit Office: 24632 Northwestern Highway, Detroit 35, Mich. 


ENGINEERED FOR PRODUCTION Write for Circular #508A. 


FOOTBURT . 
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57 HW tool steel forges star 
drills while they’re red hot 


CIRCLE 246 READER SERVICE CARD 


In the Hampstead, Md., plant of Black 
& Decker Manufacturing Co., they needed 
a hot-work tool steel for use in the hot 
forging of star drills. The drills were to 
be made from 7.-in. earbon steel. The tool 
steel for the forging dies had to be easy 
to machine, have good resistance to wash, 
and stay on the job for long periods. 


Several competitive tool steels were 


tried, but their major shortcoming was 
insullicient resistance to wash in critical 
areas of the die. Then Bethlehem 57 HW 
was used because of its high tungsten 
content, which leads to excellent resist 
anee to wash and wear. 

After the 57 ILW die had been in serv- 
ice for some time, we learned that it had 
given a good account of itself in this ap 
plication. The die had been hardened to 
approximately Rockwell C46. It was ex- 
tremely economical because ol the way it 
stayed on the job. 

Once again a Bethlehem tool steel had 
provided outstanding service in the field. 

97 HW (AISI H-21) is our 9 pet tung- 
sten type ot hot-work tool steel. Air-hard- 
ened, it has high red-hardness and high 
abrasion-resistance. It also has good re- 
sistance to heat-checking, and ean take 
plenty of shock 


Typical Analysis 
Carbon 0.35 Tungsten 9.35 
Chromium 3.25 Vanadium 0.50 


57 HW has been proved in many hot- 
work applications. But don’t take our 
word for it. Give it a trial in your shop. 
You'll find your Bethlehem tool steel dis- 
tributor at your service. 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Brake Die Steel 
Can Be Flame Hardened 


Brake Die tool steel bars are furnished 
in the heat-treated condition (squares 
and flats Brinell 248/293, and rounds 
302/352) so that the customer merely has 
to machine the tool to the dimensions de- 
sired. For many types of metal forming 
operations, Brake Die steel does an ex- 
cellent job. On some operations, however, 
certain areas of the dies may wear away 
faster than others. A common cure for 
this trouble is to use small inserts of BTR, 
our standard manganese oil-hardening 
tool steel, hardened to Rockwell C5S-G0 
at the wear points. 

A more economical way to solve this 
problem is to locally flame-harden the 
Brake Die steel at the wear points. Small 
surface areas on tools made of Brake Die 
steel can be hardened by merely heating 
with an oxy-acetylene torch for a few 
seconds (long enough to heat the surface 
to a definite red color, approximately 
1L500F). No quenching is required. The 
portion of the steel which is heated will 
harden to Roekwell C55-60 because of the 
rapid cooling produced by the conduction 
of heat from the small heated spot into 
the larger adjacent areas which have not 
been heated. 

Flame hardening is not ordinarily con- 
sidered for hardening tools, but here is 
the exception which proves the rule. 


Why They Go for A-H5 


In this shop, they wanted to combine 
long wear and minimum distortion on 
various types of trimming and blanking 
dies. They chose A-H5 (SAE A-2), and 
it did everything expected of it, and then 
some. A-H5 is our medium alloy air- 
hardening grade, with 5 pet chromium. It 
holds a keen eutting edge, has good resist- 
ance to abrasion and wear, and good 
deep-hardening properties. It’s also easy 
to machine, as indicated above. 
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©O Effective Industrial-Truck Use-—|I 


By Charles A Goodwin, 


Materials handling is a high-cost 
activity in many metalworking 
plants. Establishment of a driver- 
control program will retain the 
production advantages of an in- 
dustrial-truck handling system, 
but first you must evaluate the 
current driver problem and de- 
gree of control warranted from a 
study of: 

1. Number of trucks in use 

2. Accident exposure indicated 
by occurrence data. 

Both elements can be examined 
quickly by reference to the 
Analysis Sheet, p123. 


Number of Vehicles 


SMALL SCALE OPERATIONS—The 
number of industrial trucks may 
vary from one to six. Small plant 
operation often utilizes a single 
vehicle to service a number of 
production activities. Therefore, 
the determination of unsafe prac- 
tices may require that the pow- 
er-truck service to all operations 
be analyzed. 

LARGE SCALE OPERATIONS—The 
number of vehicles can conceiv- 
ably vary from six to sixty or 


trafie and transportation engineer, 


Liberty Mutual 


more. The operations are custom- 
arily separated by departments— 
with each department served by 
one or more specifically assigned 
vehicles. Unsafe driving practices 
may range from a single-depart- 
ment problem to a large-scale 
plant problem embracing all de- 
partments. 


Types of Vehicles 

The types of vehicles determine 
utilization of equipment and per- 
sonnel problems. Gas and/or elec- 
tric-powered industrial trucks fall 
into several classifications: 

1. Powered hand-lift trucks, un- 
der the direction of a walking op- 
erator. 

2. Non elevating 
trucks, driver-ride type, i.e., bur- 
den-carrying trucks and baggage 
carts. 

3. Tractor-trailer trucks. 

4. Self-loading powered trucks, 
driver-ride type, i.e., large indus- 
trial platform and fork-lift trucks, 
etc. 

5. Special trucks including such 
powered equipment as industrial 
cranes, hoists, straddle trucks, etc. 


powered 


Insurance Co, 


Boston 


Scope of Power-Truck Operation 

Extent of use or the operationa! 
scope of each piece of equipment 
is important. 

In a small plant, some of the 
trucks may perform a multiplicity 
of functions—from raw material 
unloading to finished-product 
loading. This situation may re- 
sult in an over-all accident expo- 
sure that approximates that typ- 
ical of large plants with many 
trucks performing single func 
tions. Therefore, the trucking ac- 
tivity of a plant, in terms of dis- 
tance traversed and functions 
performed per vehicle, must be 
carefully weighed. 


Number of Drivers 


Knowledge of the number and 
experience of personnel assigned 
to the operation of plant power 
vehicles aids in determining the 
extent of the driver-control pro- 
gram necessary to cope with haz- 
ardous operational practices. 

Promiscuous use of power ve- 
hicles by any or all employees in- 
dicates the need for a more com- 
prehensive driver-control program 





Training program for industrial truck operators 





1. Instruction in the mechanical structure of power trucks, 
according to the type and model: 

(a) Cost of equipment; (b) Weight of truck; (c) Carrying 
capacity; (d) Limit of lift; (e) Speed, with emphasis on cau- 
tion; (f) Brakes; (g) Power source, i.e., battery or gasoline; (h) 
Steering and turning radius; (i) Lift or hoist; (j) Tilt; (k) Fork 
or platform; (/) Starting and stopping; (m) Daily preventive 
maintenance. 


2. Principles of loading and materials handling: 

(a) Types of containers, skids, pallets, skid boxes; (b) Piling, 
tiering, stowage, dock-side loading and unloading, handling of 
dies, sheet metal, bales, etc; (c) Relation of types of material 
handled to plant layout of departments, machines and process- 
es; (d) Emphasis on causation and prevention of loading and 
unloading accidents, etc. 


3. Safe driving practices and rules: 

(a) Distribution and discussion of “Safety Rules for Indus- 
trial Power-Vehicle Operators.” See American Standard ASA 
B56.1—"’Safety Code for Industrial Power Trucks,” published 
by the American Standards Association, 70 East 45th St, New 
York 17; single copy price, $1.50; (b) Proper reporting of ac- 
cidents involving personal injury and/or property damage; (c) 
Driving practice in test area and in plant aisles during norma! 
production to include the following movements: 

1. Straight forward and back—no load, no hoist. 


2. Straight forward, turning corner—backing up—no load, 
no hoist. 

3. Zig-zag course with one stack of pallets—no hoist. 

4. Straight forward, backing up, turning, picking up pal- 
lets, placing pallets. Minor use of hoist. 

5. Same as 4, except with major use of hoist with stacks two, 
three and four high. 

6. Straight forward, backing up, turning, removing stacked 
pallets for placement. Major use of hoist. Stacks two, three 
and four high. 

7. Judgment of lateral and forward clearance—no load and 
loaded. 

8. Others as dictated by plant layout, etc. 

9. Designation of routes within plant with emphasis on 
hazardous locations. 

10. Observed driving test over designated routes. 


4. Preventive vehicle maintenance procedure: 

Instruction to driver trainees on vehicle maintenance should 
not go beyond the following simple elements. Most phases of 
power-vehicle operation and upkeep are best carried out by 
qualified mechanics: (a) Routine daily inspection of brakes, 
clutch, controllers, tires, guards, horns, steering mechanism, 
fuel gages, battery water level, etc; (b) The established sys- 
tem for periodic checks by the Maintenance Department week- 
ly, monthly, biannually, and annually, including methods of 
scheduling these checks, keeping records and logs. 
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Practical 
Tooling Tips 


NUMBER 1 OF A SERIES 


TO GET GREATER TOOL BIT RIGIDITY replace the tool holder 
screw with a Vlier Swivel-PadgClamp. The large, flat pad 
face provides many times more clamping area. Bits can 
be held tighter, reducing chatter and vibration. Small, 
narrow cut-off blades, multipoint tools, even stub ends can 
be rigidly held. Unique ball joint construction gives smooth 
angle adjustment in all directions. 


SPRING PLUNGERS LET WRENCH DO MULTIPLE DUTY — The 
compression tool shown above is used to attach connectors 
to electrical wires. Formerly, each size wire connector 
required a different size tool. But now, through the use of 
Vlier Spring Plungers, one tool attaches all sizes of con- 
nectors—through the use of changeable jaws. The appro- 
priate jaw for any size connector is easily inserted, accu- 
rately positioned, and held in place with a Vlier Spring 
Plunger. 


New catalog now ready! 
Send for your copy today. 


CIRCLE 247 READER SERVICE CARD 
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Everyday more and more shops are using 
standard Vlier Tooling Accessories in place 
of custom-made devices for both tooling and 
original equipment applications. The preci- 
sion construction, product uniformity and 
quick availability of these simple time-savers 
have made them tool room favorites. Why 
don’t you start saving from their use? 


EASY WAY TO STOP MARRING surface of part held in 
fixture. The part on the left was securely held in the fixture 
with a Vlier Swivel-Padg Clamp. The scrapped part on 
the right was held with an ordinary set screw. With the 
Vlier Swivel-Padg Clamp the pad stops at first contact 
with the part; screw torque is absorbed by a ball, prevent- 
ing damage to the part. This exclusive ball joint construc- 
tion also provides adjustment to off-angle surfaces. 


THE RIGHT AMOUNT OF END PRESSURE AND NO MORE is 
what this spring plunger application calls for. More than 
150 Vlier Spring Plungers are used to hold a plastic sheet 
in position , vor the onion operation of a plastic refrig- 
erator door liner. Spring Plungers provide just the right 
amount of pressure to produce a perfect liner. 


Insist on Vlier Tooling Specialties... 
there’s still no substitute for quality. 








ENGINEERING 


CORPORATION 





A Subsidiary of Barry Controls, inc. 
8900 Santa Monica Bivd., Los Angeles 46, Californie 
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o Effective Industrial-Truck Use —Il 


than is the case where drivers 
are specifically assigned to oper- 
ate one vehicle. 


Accident Occurrence Data 


An analysis of accidents to de- 
termine cause, type, and location 
is the principle factor in proper 
evaluation of an existing indus- 
trial truck problem. This is par- 
ticularly true if it is studied in 
terms of driver responsibility. 

The most common accidents 
arise from: 

1. Collision between vehicles. 

2. Collision with workers or 
assembly-line personnel. 

3. Stock falling from raised 
forks or platforms on drivers or 
floormen, both in transit and when 
tiering or platforming. 

4. Excessive speed for existing 
conditions. 

5. Vehicle tipping due to un- 
balanced loads. 

6. Inadequate passing clearance 
—side and overhead. 

7. Unauthorized operationgg 

8. Unsafe equipment, poor 
maintenance. 

9. Improper illumination. 

10. Asphyxiation from _ vehicle 
use in inclosed areas. 

11. Poor mental, physical, and 
emotional characteristics of driv- 
ers. 

Accident hazards exist as a re- 
sult of four major types of con- 
flicts: 

1. An intersection, aisleway or 
driveway resulting in right-angle 
collisions between vehicles and 
pedestrians. 

2. Head-on collisions and side- 
swipes along aisles and drive- 
ways. 

3. Vehicles collide with pedes- 
trians, fixed objects, or other ve- 
hicles or material along the edges 
of aisles and driveways. 

4. Rear-end collisions. 


Location of Accidents 

Major hazards to be corrected 
are: 

1. Blind intersections. 

2. Corners that must 
sharply. 

3. Collision hazards along the 
edges of the aisles, ramps, and 
drives. 


be cut 


Industrial Truck Operators’ Test 





ee 
oe 


. Fails to look around before starting 
Unnecessary fast starting 
. Slows down too suddenly 


. Fails to look behind in backing 
. Does not allow proper clearance ahead 


. Uncertain starts 
. Fails to use horn 


MP ONAWAWHN = 


—— 
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. Steering uncertain when driving backward 


Date 





. Fails to allow proper time to get into position to make turn 


. Cannot stop or start on an incline without rolling backward 
. Too fast around corners and passing blind intersections 
. Fails to remove control handle when leaving truck 


TOTALS 


PERSONAL RATING 


. Seems impossible _ . . 
. Attention wanders _— — - 
0 
. Complains too much —— 
Percent Rating 


The last type of hazard is prev- 
alent around time clocks, can- 
teens, lavatory entrances and ex- 
its, toolcribs, elevator areaways 
and stairs. 

The program to be outlined is 
comprehensive to meet a large 
range of needs. 

DRIVER SELECTION—Drivers of 
power vehicles must be selected 
with the same care used in the 
selection of commercial truck 
drivers. A standard examination 
procedure should be followed for 
new hires and transfers and be 
based on defined job require- 
ments. Preplacement examina- 
tions generally include three 
steps: 

1. Physical Examination — To 
discover remedial defects and to 
determine the applicant’s fitness 
to job requirements. 

2. Psycho-Physical Tests — To 
determine the applicant’s sensory 
limitations, to acquaint him with 
these limitations, and to suggest 
appropriate remedies or methods 
of compensation. These tests may 
include visual acuity or clearness, 
field of vision, depth perception, 
color vision, reaction time and 
hearing. 

3. Psychological Interviews — 
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__6. Slow or dull ___ 

__7. Over-confident ae 
_______8. Lacking in confidence — 

_SIGNATURE OF EXAMINER 


To determine the mental capabil- 
ities and job placement and adap- 
tability of an applicant. Standard 
measures of the psychological 
factors might include an intelli- 
gence test, a personality invento- 
ry, a vocational-interest test, an 
aptitude test, and a traffic knowl- 
edge and accident experience test. 

If some formal procedure for 
preplacement examination is fol- 
lowed, desirable driver candi- 
dates can be selected before time 
and effort are expended on driv- 
er training. The results of these 
examinations may suggest reas- 
signment of poor driver personnel 
to other jobs. 

DRIVER TRAINING — A compre- 
hensive program consists of lec- 
tures, demonstrations, and tests 
covering vehicle design charac- 
teristics, material handling, safe 
driving practices, and _ vehicle 
maintenance. 

The training program should 
cover three or four days of inten- 
sive, competent and experienced 
instruction, followed by two 
weeks of actual plant operation 
with the drivers on probationary 
status. 

Details on the course are listed 
on page 119. 





S is our custom in the joyous holiday season 
we pause from concerns of business to ex- 
press our grateful appreciation for the many 
kindnesses of our customers and friends and extend 


to them the old but sincere double wish— 


A Merry Christmas 
and Happy New Year 


THE WELDON TOOL COMPANY 


3000 WOODHILL ROAD + CLEVELAND 4, OHIO 
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Driving License 

Some of the most serious plant 
traffic accidents occur when an 
inexperienced worker operates a 
power vehicle without authority. 
For this reason, no vel:icle should 
be permitted to move without the 
operator displaying his driving 
license badge of the proper color 
for the particular truck. 

Qualified operators of interplant 
power equipment should be is- 
sued licenses in the form of disks 
or large buttons, to be conspicu- 
ously displayed at all times while 
on duty. 


Penalties 

Employees with a rating of as- 
sistant foreman, or higher, should 
be instructed to report accidents 
and violations of safe driving 
practices to the truck operator’s 
superior. His foreman, in turn, 
should then report any accident to 
the plant’s Safety Department or 
Truck Operating Department. 

A committee should review all 
reports of vehicle accidents and 
violations to determine appropri- 
ate action in accordance with es- 
tablished rules and penalties. 


Accident Records 

When a report of an accident or 
traffic violation has been received, 
the safety director should make 
up four copies with one being 
sent to the employee, his foreman, 
and the Safety Department. Then, 
following the monthly review, the 
employee should be instructed by 
his superior to take his license 
card to the Safety Department 
for entry of the accident or viola- 
tion. 


Driver Records 
A driver-record card file should 


be maintained of the accident and 
violation experience of each driv- 
er. In addition to this, it is desir- 
able to maintain a separate file of 
the accident reports involving 
plant vehicles. These _ reports 
should be filed according to lo- 
cation. Thus, a repetition of acci- 
dents at any one point will be 
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Evaluation of Industrial Truck Driver Control 





EQUIPMENT 

Total Number Of Power Trucks 

Number Of Power Trucks By Type 
Powered Hand Trucks 
Non-Elevating Truck, Driver-Ride 
Tractor-Trailer Trains 
Self-Loading Trucks, Driver-Ride 
Special Trucks 

Average Carry Load Distance 

Average Number Of Operations Per Vehicle 

Number Of Truck Drivers 
Permanently Assigned 
Temporarily Assigned 





ACCIDENT EXPERIENCE (LAST 12 MONTHS) 
Number Of Traffic Accidents Reported 
% Total By Causes (List Below) 














Other — 

% Total By Type 
Intersectional 
Medial 
Marginal 
Uni-Directional 

% By Location 
At Intersections 
Between Intersections 

Aisles 
Ramps 
Driveways 
Others 


3 
Oo 
& 


% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 





EXISTING DRIVER CONTROL PLAN (DESCRIBE EACH ITEM BELOW, BRIEFLY) 
Plant Safety Organization Responsibility For Driver Control 


Selection Of Drivers 
Training Of Drivers 
Driving Regulations 
Driver Licensing 


Penalties And Awards 


| 





RECOMMENDATIONS: 


easily detected, and the situation 
corrected. 

Before filing a vehicle-accident 
report, the cause should be tabu- 
lated in a summary sheet. In this 
manner, valuable information will 
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be available for directing the ac- 
cident-prevention program. 

Accident records are of little 
or no value unless they are fol- 
lowed up continuously for re- 
medial action. 





STARRETT PRECISION MAKES GOOD PRODUCTS BETTER 


alte ial speed stee 
stripping 

lr teaslelalel-tele’( Mel sclels mn. 
cap, lock with two drive pins 
Sizes from 7% § to 6 inches 

For cutting steel, brass, bronze, 


rol Ti te delels MM eliek tira 





FOR PRODUCTION FOR MAINTENANCE 





STARRETT SAFE-FLEX® witcone HOLE SAWS 


Quickest, safest way to cut clean, round holes 


Your nearby Industrial Supply Distributor has 
Starrett SAFE-FLEX Hole Saws . . . can also supply 
Starrett Production Proved Hacksaws, Band Saws and 


Simplest, quickest way to cut holes in any machinable 
material . . . double welded to combine a high speed steel 
cutting edge, an extra tough shatterproof body and a 


rigid steel cap . . . a completely safe, virtually unbreak- 
able heavy duty hole saw that will handle high produc- 
tion cutting or the toughest maintenance jobs. 

Starrett SAFE-FLEX High Speed Welded Edge Hole 
Saws are available in sizes from %,»” through 6” diam- 
eter. Interchangeable arbors accommodate a wide range 
of saw sizes; come with 4” pilot drill and 7A,” or 5%” 
hexagon shank or 4” round shank; can be used with 
portable power tools, lathes, drill presses, radial drills, 


other machine tools. 


Band Knives from his complete stock. Call him for qual- 
ity products, dependable service —- or write for Starrett 
Saw Catalog. Address Dept. C, The L. S. Starrett 
Company, Athol, Massachusetts, U.S. A. 


Starrett 


HOLE SAWS 


World’s Greatest Toolmakers 


" PRECISION TOOLS + DIAL INDICATORS + STEEL TAPES - GROUND FLAT STOCK + HACKSAWS + HOLE SAWS + BAND SAWS + BAND KNIVES 
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Equivalent Grades? 

ATTEMPTS TO PROMOTE the “equiv- 
alent grades” approach to designat- 
ing carbide tools took a beating 
recently from R W Runyan of Men- 
asco Mfg. Co. He took 12 tools of 
equivalent grade from three manu- 
facturers and tested them on high- 
strength steel landing gear parts. 
Optimum speed for the three brands 
turned out to be 150, 200, and 300 
sfpm for 10 min tool life and the 
lineal inches cut were 27, 26, and 39 
respectively (optimum feeds: 0.018, 
0.013, 0.013 ipr). But Runyan doesn’t 
standardize on one brand. For some 
operations one brand is better, for 
others another. The result is a need 
to specify both grade and brand for 
all operations. The work done at 
Menasco is certainly a greater strain 
on cutting tools than you’ll find in 
most plants: the Burbank plant has 
handled parts as hard as 65 R, with 
350,000 psi tensile strength. At these 
strengths any differences in cutting 
tools will be highlighted, but the 
tests appear to validate what cutting 
tool makers have been saying for 
years: there is a difference. 


Fatigue Damage 
ELECTRICAL-DISCHARGE MACHINING is 


beginning to really move. But for 
some time we’ve heard rumors that 
it may lower the fatigue strength of 
metal. Now comes a report from Bob 
Halverstadt of GE’s Aircraft Gas 
Turbine Div that on SAE 4340 steel 
the fatigue strength is lowered from 
19,000 psi to 10,000 psi by electrical- 
discharge machining of the surface. 
This is not to say the process is not 
useful—it is to say that you have to 
use it with caution. 


Isotope Gage 

FROM OUR VIENNA correspondent 
comes word that a thickness gage 
for hot steel from 15 to 100 mm has 
been developed in Czechoslovakia. 
Radiation from isotopes passes 
through the metal and is converted 
in an ion chamber into electrical 
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Talking Shop... 





impulses that register on the gage. 
The isotope gage was developed by 
Adolf Unkovski at the Scientific 
Research Institute for iron and steel 
mills in Brno. Designed for a pro- 
jected automatic rolling mill, the 
gage seems adaptable to other meas- 
uring jobs. 


Noise Eliminator 

R C A, WE Ear, has developed a 
head set for combat soldiers that 
broadcasts a “counter-irritant” noise. 
Of opposite phase to the battle 
sounds, it cancels them out. This 
reduces exterior noise to a whisper 
so the soldier can hear the communi- 
cations also coming over the head- 
set. Is it practical to adopt this for 
workers in noisy plants? Or the 


by BESS RITTER 


touring editor trying to hear the 
shouts of the foreman in the middle 
of the screw-machine department? 


Boss Ket 

To EVERY ENGINEER and production 
man the death of Charles F Ketter- 
ing seems a personal loss. Whether 
you knew him well, slightly, or not 
at all, it was like a body blow to 
hear that Ket was no longer with 
us. We fell in the group of thousands 
who knew him slightly, but we shall 
always treasure the brief times we 
spent talking with him, and will feel 
better for the exposure to his sharp, 
wide-ranging intellect. Nobody was 
better at pulling you out of a rut 
and stimulating fresh thinking. We 
will all miss him. 


One of the more interesting “lost arts” of civilization concerns 
the covering of a base metal with a more valuable one, in or- 
der to give the finished article a more expensive appearance: 
It was known to the ancient Assyrians, who applied bronze 
over iron. It was familiar to the ancient Romans, who dec- 
orated their armor and harnesses by applying silver over 
copper. The Incas of Peru used the plating process in order 
to combine two different types of metal. 


The Aztecs of Mexico were also familiar with this art. Ex- 
cavated articles found in Iceland have convinced archaeolo- 
gists that the ancient Celts also knew now to cover one type of 
metal with another. Yet somewhere down the centuries of 
history the knowledge of this process was completely forgot- 
ten up until the eighteenth century A.D., when an English 
silversmith named Thomas Bolsover “discovered” how to cov- 


er up copper with silver. 


The method in itself was relatively simple: Metal sheets con- 
sisting of copper on one side and silver on the other were made 
up and distributed to silversmiths who used it for designing 
all kinds of household articles that formerly had been fash- 
ioned from real solid silver. And later on even the copper 
underside was covered up with a concealing layer of tin. 


Its popularity was so overwhelming that not only did poor 
people prefer it to the pewter they’d been using up until this 
time as their imitation silverware, but rich folks, who had 
the bona fide thing, put it away for holiday use only, and 
preferred the “plate” for “every day.” 
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Practical Ideas... 





V-Block Jaws Hold Gear-Gaging eecued 


Anyone engaged in the production and inspection of 
spur gears, internal gears, and splines can appreciate 
the gage-block assembly shown. It provides a method 
of mounting gaging wires accurately enough to com- 
pletely eliminate the use of micrometers. It also en- 
ables the user to do his gaging with one hand as the 
unit is employed pretty much in the same way as a 
Go—No Go gage. 

Two identical blocks are made to hold a measuring 
wire on each end of a stack of gage blocks. The blocks, 
measuring wires, and the gage blocks are held together 
in an adjustable holder, or as it is sometimes called, 
a gage-block vise. These holders may be purchased or 
manufactured to suit a particular need. 

Physically, the jaws are of the sarne thickness as the 
gage blocks with a height of % in. and a length of 1% 
in. These dimensions do not have to be close, but the 
V-grooves must be parallel with the opposite face of 
the block. Two size grooves are machined in each jaw 
to give the operator a choice which will allow the top 
of the wires to project beyond the jaw. A third groove 
was added at a later date when it became necessary to 
locate the wires near the edge of the jaw. 

After the jaws have been hardened and ground, the 
assembly is made as shown in the sketch. Gage blocks 
are selected to make up dimensions for either inside 


V-biock jow 


Measuring wire 


“Gage block 
holder 


finding gear-gaging dimensions are contained in the 
pages of American Machinist Handbook, Ed.] The 
proper diameter wires and the V-block jaws are then 
added and gripped in the holder with the wires pro- 
jecting. 


Minton Ryder Jr, inspection supervisor, American 


or outside the wire gaging. 


{Formulas and charts for 


Machine & Foundry Co, Brooklyn, NY 





Adopter 
Locking pin 


Handle Converts Drillpress 
to Hand Tapping Fixture 


Fewer small-diameter taps are 
broken when used in the spindle of 
a hand tapper because perfect align- 
ment is assured. Better threads are 
also produced with a minimum of 
effort. But don’t feel ill equipped 
if you don’t have this tool. The same 
results can be had in a drillpress 
with the handle shown above. 

I have done it with a handle 
fitted and locked onto the drillpress 
chuck. After locating a workpiece 
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on the drillpress table I clamp it 
down and drill the hole. I then re- 
place the tapping drill with a tap 
and tighten the chuck. The handle 
is next mounted on the chuck and 
locked by engaging the locking pin 
into one of the chuck-key holes. 

Generally, no tension release is 
necessary, but when small number 
taps are used the belt may be slipped 
off and the tension of the spindle- 
return spring released for better 
“feel.” 

The concentric bore of the handle 
adapter is bored and counterbored 
to fit snugly on the chuck. The lock- 
ing pin can be either threaded or 
spring loaded, whichever is pre- 
ferred. Handle grips are made of 
CRS rods that are threaded into the 
adapter ring and knurled to im- 
prove .their gripping surfaces. 

W Kreusser, Stamford, Conn 


Chasers Clean Clamp Screw 

When a C-clamp is used to hold work 
being arc welded, the clamp screw is 
soon damaged by weld splatter. This 
necessitates thread cleaning if the 
clamp is again to be used, but it 
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also prevents the clamp from being 
disassembled. 

There is one way the cleaning can 
be done without taking the clamp 
apart. A pair of chasers, which match 
the damaged threads, are removed 
from the stock of a common type of 
stock-and-die set. The chasers are 
fitted into the threads opposite each 
other and the whole assembly is 
gripped between the jaws of a vise. 

While the vise holds the screw 
only tightly enough to be rotated by 
hand, the screw is threaded through 
the chasers. When the bad spots 
reach the chasers it may be neces- 
sary to apply a wrench to the screw. 

H J Gerber, assistant prof and 
head of machine shop dept, Okla- 
homa State University, Stillwater, 
Okla 
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indicator Bracket Simplifies Bore Gaging 


It has been my experience that few persons get ex- 
actly the same answer when checking bores six inches 
or larger with an inside micrometer. The reason for 
this is that some men will insist on good definite con- 
tact, while others will use a light touch. As a result, 
these measurements may vary as much as one to two 
thousandths above or below actual dimensions. 

Therefore, when we recently had a large number of 
bores to inspect, we constructed the bracket shown to 
carry a standard dial indicator. Together, they com- 
prise the main part of a convenient check gage which, 
when adjusted to read zero at a given dimension, will 
give its user a quick accurate reading. 

Standard inside-micrometer rods are used to add to 
the over-all length of the gage. And, because the move- 
ment of the indicator is limited, the %-in. spacer sleeve 
supplied with micrometer rods is supplemented by 
three shorter sleeves of % in., % in., and % in. lengths. Bracket 
A thumb screw locks the rods in place. La 

The gage can also be used as an outside comparator 
when fitted with an anvil. For lengthy checking jobs, 
the anvil head may be made to a specific height, or 
spacer sleeves under the head can again be used. Other- 
wise the anvil is set with the aid of a gage block to 
zero out the indicator, after which the thumb screw is 


Dial 
maicotor. 








tightened on the anvil stem. 
Gustav Johansson, Langhorne, Pa 
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Chaser Knurls Delicate Parts 
Instrument work often requires a 
delicate touch in machining the vari- 
ous parts needed. These parts de- 
mand the utmost in finish as well as 
highest accuracy. Ordinary knurling, 
being essentially a kneading or push- 
ing operation, can shrink the bore 
of a thinwall part or otherwise dis- 
figure it. 

When knurls are required on parts 
too weak to withstand the use of 
standard knurling tools, we have 
applied a cutting technique. This is 
done with a chaser from a die head 
mounted in a holder to suit-the tool 
post or turret. The tool produces a 
knur! by cutting intermediate threads 
between a course-thread lead. 

We geared our lathe for thread 
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cutting in the regular manner to cut 
2 tpi. This means that the chaser 
must have a number of thread cut- 
ters divisible by 2. A 30 tpi chaser 
makes a fine knurl. 

Contrary to the standard method 
of knurling, material must be al- 
lowed for on the diameters to be 
knurled since metal is removed and 
not raised. When the chaser has been 
set up parallel with the axis of the 
work, passes are made in both direc- 
tions; towards the headstock and 
away from it. Several cuts will be 
necessary to reach the full depth of 
the thread. 

E Jones, Bronx, NY 


Altered Taps Thread 
Tough Stock 


We have revived an old European 
tap system to produce good threads 
in tough materials. This system re- 
places the unpopular practice of us- 
ing a larger tap drill than the one 
prescribed so that the tap will have 
less material to remove. 

Standard tapping holes do not 
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leave much more than a 60% thread. 
Making the hole even larger may 
result in such shallow threads that 
they will not withstand a heavy 
load. However, good threads, in 
some stainless and tool sheets, are 
difficult to attain without disastrous 
tap breakage. 

The European system employs, 
besides its full-size tap, two taps of 
smaller diameters. The starting tap 
cuts about 1/3 of the thread depth. 
This makes starting easy and helps 
to keep the tap straight in the hole. 
Another third is removed with the 
second tap, after which the finishing 
tap completes the thread. To dupli- 
cate this procedure, we had our 
grinding department reduce first 
and secondary taps, in some of our 
standard American sets, to 1/3 and 
2/3 of full threads respectively. 

The time required to thread holes 
in three steps may seem excessive 
at first. Actually, substantial time 
savings are achieved because each 
tap produces finer and fewer chips, 
and no more broken taps as a re- 
sult of extra-tough tapping opera- 
tions. 

Walter Gerstel, Berkeley, Calif 
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c d 
| 08660 |13| 02393 |23 
| 0707) 0.2223 |24| 
| 05878 |15| 2079 |25/ 
05000 116| 0.1951 |26| 
[04339 |17| 01838 |27 
| 03827 | 0.1736 | 28| 
| 03420 119] 0.1646 | 29] 
| 03090 |20| 0.1560 |30/ 
it] 02817 |21| 0.1490 | 311 
i2| 02588 |22] 0.1423 |32| 


+ 


+ 











How to Divide a Circle 

The table above will simplify the 
work of the machinist, layout man, 
and draftsman in dividing a circle 
into equal spaces. Instead of work- 
ing out a complicated formula to get 
his dimension, all he will have to do 
is find his code number and multiply 
it by his circle diameter. 

For example: A circle is to be 
laid out in 12 divisions. The num- 
ber 12 is found in column d and its 
code number 0.2588 in the next col- 
umn, C. Multiplying this number by 
the diameter of the circle will give 
you dimension X to which the 
dividers are set. 

R B Courtney, Whittier, Calif 


Heat Coloring 
For Better Layout 


Layout die has, under some circum- 
stances, the disadvantage of not being 
durable enough. One example of this 
is when a line drawn in layout dye 
has to be worked to in filing a die 
aperture. The line is then often 
erased, by the small chips hitting the 
surface of the work, long before the 
job is completed. 

A remedy for this condition can 
easily be obtained by coloring the 
workpiece by heating. Heating pro- 
duces a coloring that is durable and 
will not affect the machinability or 
future heat treating of the workpiece. 

A uniform color is produced by 
placing the steel to be colored on a 
plate kept hot with a torch, hot plate, 
or burner as is frequently done to 
draw work to proper temper. When 
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a dark straw or blue color has been 


reached, the piece is either cooled 
quickly in oil or slowly by air. 
William De Groat, Altadena, Calif 


U7» 
Adjusting 
Screws 











Tool Design Solves 


Support Problem 

The illustrated idea was developed 
and incorporated into a steadyrest to 
support shafts in turning or grinding 
where shortage of space is a factor. 
As an example, crankshafts, having 
too short distances between webs to 
accept standard steadyrests, can 
easily be supported by a rest using 
this design. 

The sketch merely shows the prin- 
ciple behind the idea, which may be 
developed to suit actual needs. Con- 
struction is simple. Between the 
tapped holes receiving the knurled 
adjustment screws, and the reamed 
holes for brass plungers, canals are 
milled into the side of a steel plate 
to accept bearing balls. The open 
side is then covered with another, 
lighter, steel plate. Where curved 
canals can be avoided, holes are 
drilled into the edge of a solid plate 
in any direction to suit conditions in 
a specific case. 

This feature of using balls to 
transfer pressure from one point to 
another is the reason for the small 
space a _ steadyrest requires. All 
plungers can be made front con- 
trolled if desired and non-spillable 
by inserted pins operating in slots 
through the cover plate. 

A E Fristedt, Stockholm, Sweden 





FEDERICO STRASSER 
Santiago, Chile 


In addition to regular 
— $25 payment for his idea: - 


SEPARATE PUNCHES 
PRODUCE SHARP CORNERS 


in the Sept 22, 1958 issue 


An extra $25 will be paid for the 
best Practical Idea in each issue of 
American Machinist. Selection of tho 
winner is made by a group of our 
readers. 


PAYMENT—$25 in addition to regular 
rates for the items published to be 
paid as soon as reader votes are re- 
ceived—usvally three to four weeks 
after the date of issue. The win- 
ner will also be announced in these 
pages as soon thereofter as prac- 


ticable. 


JUDGES—A group of 200 American 
Machinist readers is asked to select 
preferred articles in each issue. The 
group is a true cross-section of all 
readers, and changes entirely each 
time. Their votes, in addition to 
guiding the editors, select the best 
Practical Idea. If at any time their 
votes result in a tie, $25 will be paid 
to each co-winner. Decision of the 
readers will be final in each case. 


REQUIREMENTS—Only items in the 
Practical Ideas pages are eligible, 
and they must be submitted directly 
by the originator. Do not worry 
about your shortcomings as a drafts- 
man, photogropher, or author—every 
item will be edited in accordance 
with American Machinist standards 
and suitable illustrative or explan- 
atory material added where needed. 
Readers will judge only the finished 
product—in terms of its usefulness to 
them. 


WHO MAY ENTER — Anyone may 
enter except employees of the 
McGraw-Hill Publishing Co, Inc, and 
those of advertising agencies or de- 
partments. Suggest to'your employees 
that they submit ideas. 


HOW TO ENTER — Send all entries 
to “Practical ideas Editor,” American 
Machinist, 330 West 42nd St, New 
York 346, N. Y. 
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New Shop Equipment 





Materials and Parts 


Tape-Controlled Universal Machine Tool 
Chooses Its Own Cutting Tools 


The tool-change magazine holds 31 
mixed end mills (up to 2% in. dia), 
drills, reamers, taps, boring tools, 
etc. The tools are automatically pre- 


The Milwaukee-Matic, Kearney & 
Trecker’s first numerically controlled 
manufacturing machine, is capable 
of a wide range of machining oper- 
ations—milling, drilling, tapping, 
boring. The Model II machine is de- 
signed to handle workpieces as large 
as an 18-in. cube. The most out- 
standing features are the simple con- 
trol system, the automatic tool- 
change mechanism and the built-in 
indexing table. All of these features 
add up to a much shorter manufac- 
turing cycle. 


Control system 

No computer is required. A Flexo- 
writer typewriter is used to prepare 
standard 1-in.-wide, 8-channel tape. 
The controls system, developed by 
General Electric, controls feed and 
traverse rates in three axes, spindle 
speeds, tool selection and change, ta- 
ble indexing, coolant, etc. Through 
this system, profiling is done by 
milling combinations of straight 
lines, angles and true radii. 


Automatic tool change 


Tool selection and changing are 
programmed into the control tape. 


selected. When a tool is to be 
changed the tool transfer arm pivots 
out and rotates until it grasps both 
the old tool in the spindle and the 
new too] in the magazine. The arm 
then rotates to position the new tool 
in the spindle and return the old 
one to the magazine. The arm then 
pivots back into the machine and 
the machine is ready for the next 
cut. A complete tool change takes 
8% seconds. 


Index table 


The index table provides eight 
indexing positions (at 45°), has a ta- 
ble area of 18 x 18 in., and features 
automatic pallet clamping. Under 
tape control, this table automatically 
indexes to present the workpiece 
surfaces to the spindle. 

The Model II Milwaukee-Matic 
provides spindle movement in three 
directions. Feed movement on the 
X-axis is 24 in.; on the Y-axis, 21 in.; 
and on the Z-axis, 16 in. Feed rates 
range from 1 to 100 ipm in all three 
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Tool changing is tape controlled. Tool 
transfer arm pivots out, rotates, and grasps 
both the old tool and the preselected tool. 
Further rotation positions new tool in spindle 
and returns old one to tool magazine 


directions and are tape selected in 
increments of one inch per minute. 
All rapid traverse positioning rates 
are 200 ipm. 

Spindle speeds range from 120 to 
4500 rpm, tape selected in incre- 
ments of 10 rpm. Spindle horsepower 
is 2 to 10 hp. When the spindle is 
used for tapping, a complete rever- 
sal requires about 0.1 sec at 100 rpm 
and 0.14 sec at 400 rpm. Accelera- 
tion of the slowest axis, the column, 
from 0 to 99 ipm requires less than 
0.1 second. 

Machine axes are powered by hy- 
draulic motors controlled by a dual 
servo valve arrangement. By so do- 
ing, performance at extremely slow 
feed rates is not impaired by the 
larger fluid requirements of traverse. 
In effect, this is a two-speed system. 

According to the manufacturer, 
the production capacity of one of 
these machines equals that of ap- 
proximately five conventional ma- 
chines. The versatility is reported 
to be similar to that of three ma- 
chines equipped with several attach- 
ments. Several studies on parts in- 
dicate savings in labor dollars as 
high as 90%. Greatly reduced lead 
time and simplified workholding fix- 
tures offer additional savings. 

Kearney & Trecker Corp, Milwaukee 
14, Wis 


MORE DATA? Circle 50, inside back cover 
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Air Clutch Design Eliminates 
Need for Rotating Unions 


Stationaire eliminates need for ro- 
tating unions, shaft drilling, and 
shaft sealing. It can be mounted 
anywhere, even in the middle of a 
long shaft. This is accomplished by 
new design that makes the air hous- 
ing and piston non-rotating with 
respect to the rest of the unit. 
Additional features include sta- 
tionary air housing; complete inter- 
changeability with mechanical clutch 
applications; one basic drive for six 
different applications; adaptability to 
coupling mounting; and use as dou- 
ble throw clutches. 
Conway Clutch Co, 
Ave, Cincinnati 25, Ohio 


1105 Marshall 


MORE DATA? Circle 51, inside back cover 
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Machine Heads Perform Wide 
Variety of Machining Operations 


Model SU-5 way-type hydraulic 
units can be mounted either hori- 
zontally or vertically on machines 
for drilling, reaming, milling, boring, 
chamfering. Units are entirely self- 
contained, with cross-keyed con- 
struction that permits ready removal 
and remounting. Features include 
variable-delivery pump, hardened 
and ground ways, automatic lubri- 
cation and spindle speed changes. 
Le Maire Machine Tool Co, 2657 8 
Telegraph Rd, Dearborn, Mich 


MORE DATA? Circle 52, inside back . cover 
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Giddings & Lewis Introduces a 52-in. 
All-Electric Vertical Turret Lathe 


Largest of the three machines in the 
company’s VTL line, this new ma- 
chine has a 52-in.-dia table, provides 
more and higher speeds, higher 
feeds and greater rigidity in one- 
third less floor space than conven- 
tional machines. This design permits 
rigid close-coupled tooling needed 
for high-speed machining with car- 
bides and ceramics. 

Instead of using many separate 
shafts and sliding gears, all 32 speeds 
in two ranges are obtained from a 
coaxial, planetary transmission. All 
four planetary gear sets have a com- 
mon axis. Gear combinations are 
linked through the control circuit 
by energizing different series of elec- 
tric clutches, permitting the gears 
to be in constant mesh. The electric 
power transmission control permits 
speeds to be changed while the ta- 
ble is moving and the tool is cutting. 

All manual controls are concen- 
trated in control] centers nearest to 
the cutting tools and machine ele- 
ments being operated. Each of the 
controls is made even more func- 
tional by further use of electric 
brakes and clutches in the feed and 
traverse gearing. For example, di- 
rectional joy sticks control the hori- 
zontal and vertical movement of rail 
heads and side head, with the tools 


moving the way the operator points 
the stick. Moving the stick at 45° 
engages both horizontal and vertical 
drives for 45° feed. All table func- 
tions are controlled from the pend- 
ant, including actuation of the power 
chuck and selection of speeds by a 
direct-reading dial. Concentric, cir- 
cular microdials on the feed boxes 
permit reading head movement in 
both directions to 0.001 in. A con- 
stant surface cutting speed is main- 
tained through automatic speed ad- 
justment. 

Other features include counterbal- 
anced rail heads, non-metallic saddle 
bearings, constant-pressure lubrica- 
tion, and hammer-action handwheels 
for positioning the ram and saddle. 
Machines are available with a wide 
range of optional equipment, includ- 
ing constant cutting speed, thread 
cutting, tracer control, and a dis- 
crete positioning tape control system. 

Standard machine is equipped with 
a 50-hp motor; has 32 table speeds, 
5 to 67 rpm in the low range and 
20 to 272 rpm in high. Twenty-two 
independent feed rates are provided 
for each head, ranging from 0.0007 
to 0.576 ipr in geometric progression. 

Giddings 4 Lewis Machine Tool Co, 
Kaukauna Div, Kaukauna, Wis 


MORE DATA? Circle 53, inside back cover 
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RCA Automatic Grinder Control 
Doubles Small Part Production Rate 


Designed and built for use in Cruci- 
ble Steel Co’s Spaulding Works, Har- 
rison, NJ, this automatic grinder 
control system has doubled the out- 
put of small magnets while substan- 
tially reducing the reject rate. The 
grinder handles over 9000 different 
shapes and sizes of magnets—a meas- 
ure of the versatility of the control 
system. 

In the Spaulding operation, cast 
slugs which have previously been 
rough ground to remove gates are 
dumped into the RCA-designed de- 
mand-controlled feeder, which ele- 
vates them to a rotary hopper. 
Magnet slugs are then positioned au- 
tomatically and force-fed to the 
grinder. Each part is gaged as it 
leaves the machine; those out of tol- 
erance are rejected. Whenever a se- 
ries of four oversize parts pass 
through the direct-contact gaging de- 
vice, the control automatically cor- 
rects the machine. Air gaging units 
are also available. 

The control easily holds tolerances 
of 0.00005 in., though most require- 
ments are of a lower order. Installa- 
tion of the grinder requires no 
changes in the grinder other than the 
drilling of four holes in the frame. 
A flip of a switch can cut the con- 
trol out of the circuit if manual op- 
eration is desired. The control in no 
way decreases the original size ca- 
pacity of the grinder. In fact, use of 
the control has increased wheel life. 

Formerly a hand-fed and hand- 
checked operation, the grinding of 
these small magnets (used in com- 


munications equipment, radio, TV, 
and instruments) is now completely 
automatic with production rates up 
to 9600 parts per hr. 

RCA, which is now putting the 
grinder control on the market, also 
offers a wide range of refinements 
for the system: simple gaging and 
alarm (shut-off) ; gaging, segregation 
and alarm (shut-off); or a complete 
closed-loop unit that includes gaging, 
segregation and automatic bed cor- 
rection. 

Radio Corporation of America, Front 
é& Cooper Sts, Camden, NJ 


MORE DATA? Circle 54, inside back cover 


Coolant-Type Drill Stays Cool, 
Can Cut Any Material 


Known as the Cold Point Drill, this 
new tool is, in effect, a tube into the 
sides of which flutes have been 
milled or ground. The end is then 
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slotted to receive a carbide bit or 
cutting tip, which is then fastened 
into place. The tip is then ground to 
the point style best suited to the 
material being drilled. The drill tip 
has a negative rake which aids the 
chip breaking action; the shank has 
no back taper, nor is there any spe- 
cial flute or land geometry, other 
than the flute spiral pattern. The 
flutes serve only as a _ channel 
through which the coolant washes 
the chips. 

In use, the drill is fitted into a 
holder which provides a passageway 
for coolant into the central hole of 
the drill. Several styles of holders 
are available. When drilling starts, 
the coolant is delivered under pres- 
sure to the cutting tip. The inserted 
tip breaks the coolant stream into 
two high velocity streams. Coolant 
pressures of up to 125 psi are rec- 
ommended. 

Materials that can be drilled using 
this drill include cast iron, stainless 
steels, thorium, zirconium, uranium, 
the new tough alloys, glass, wood, 
ceramic tile, and some formulations 
designed to be undrillable. 

Though current production is be- 
ing restricted to taper, stub and 
12-in. length drills ranging in diame- 
ter from % to % in., there is ap- 
parently no limit to the sizes in 
which these drills can be made. Now 
under development are a tap, ream- 
er, end mill, and a single-point cut- 
ting tool. 

Mossberg, Inc, 7824 Hamilton Ave, 
Cincinnati 31, Ohio 


MORE DATA? Circle 55, inside back cover 


MULTI-SPINDLE DRILL HEAD, ARBO-3, 
automatic, revolving, indexing unit, 
takes 2 to 5 tools simultaneously. 
Eight independent speeds are avail- 
able. Drilling capacity is % to 1 in.; 
tapping % to 15/16 in.—Jersey Mfg 
Co, 407 Livingston St, Elizabeth, NJ 
MORE DATA? Circle 56, inside back cover 
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Disk Grinder Features 
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Simplified 


Operation, Improved Coolant System 


The DH4 double horizontal-spindle 
disk grinder is reported to make disk 
grinding virtually automatic. Sim- 
plified pushbutton operation, ac- 
curacy to tenths, simple three-step 
abrasive changing, automatic dress- 
ing and sizing, centralized one-shot 
lubrication, and an _ improved, 
through-the-spindles coolant system 
are among the features of this new 
machine. 

Sealed quill construction is in- 
corporated into the design. The spin- 
dle sleeves are cradled in the head, 
away from the motor and other 
mechanisms which might interfere 
with the highly sensitive feed con- 
trol. 

The rigid base supports both the 
machine and the motor mounting. 
Motors are accessible without dis- 
turbing other components. The DH4 
can grind a wide variety of parts: 
bearing races, piston rings, gear 
blanks, pump vanes, clutch plates 
and valve plates, in a wide variety 
of materials. 

Only those features required need 
be incorporated into the machine. 
The design of the machine is so ba- 
sic, however, that the other features 
can be easily added when the need 
arises. 

Besly-Welles Corp, 
Ave, South Beloit, 


MORE DATA? Circle 57, 
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Industrial X-ray Image Amplifier 
Inspects Moving Parts 


Unit uses electronic equipment to 
amplify an X-ray image and trans- 
fer it to a television screen. Image is 
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bright enough for viewing in normal 
light. System consists of the elec- 
tronic image amplifier, X-ray gen- 
erator, and a control. In addition to 
the direct viewing method, a televi- 
sion monitor and a movie camera 
can be used with the system. 

Technician can see a continuous, 
functioning image of the equipment, 
particularly valuable in the inspec- 
tion of products with moving parts, 
such as gears, engines, or parts mov- 
ing on a conveyor system. Products 
can be moved past the camera as 
fast as 12 fpm and still give good 
definition for inspection, according 
to manufacturer. Extra monitors can 
be placed in various locations to per- 
mit simultaneous viewing, and the 
radiographer can be completely re- 
moved from radiation exposure. 

Picker X-Ray Corp, 23 S Broadway, 
White Plains, NY 


MORE DATA? Circle 58, inside back cover 


Air-Hydraulic Unit Provides Fast 
And Slow Feeds in Same Stroke 


The Electro-Mechano air-hydraulic 
unit has two movable cams which 
make it possible to set up any com- 
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bination of fast, slow and skip feed 
strokes. A built-in bypass valve with 
traveling rods allows rapid advance 
to any point in the stroke, controlled 
rate of feed for any distance, pick 
up to rapid feed and return to con- 
trolled rate. This cycle can be re- 
peated several times during the 
stroke by setting the bypass valve 
cams. 

The controlled feed is during the 
outward stroke; inward stroke is at 
continuous fast feed. Made in sizes 
of 2- and 3-in. bores, the unit is 
available in 2-, 4-, 6- and 8-in. 
stroke lengths. The 2-in. bore gives 
a thrust about three times air line 
pressure. 

The hammering of mechanical 
skip feed arrangements is eliminat- 
ed. Unit can be used to automate 
milling machines, drillpresses, pack- 
aging machinery, assembly opera- 
tions, and many other operations. 

Electro-Mechano Co, 261 E Erie St, 
Milwaukee 2, Wis 


MORE DATA? Circle 59, inside back cover 


Multiple-Press Line Introduced 
For Lightweight Punching 


Kenco Mark VII, designed for punch- 
ing, forming, blanking, or bending 
of long extruded metal strips, con- 
sists of seven 5-ton punchpresses 
mounted on one common high-tensile 
sorbitic ribbed-style platen which 
provides the rigidity necessary for 
precision punching. Extremely long 
die plates can be used because of the 
synchronization of the rams and the 
distribution of power throughout the 
entire length of the machine. Plates 
can be arranged to accommodate any 
number of dies or positions within 
the area of the die plate. 

Machine is equipped with Elec- 
tro-Safe motor, controls, and drive, 
assuring absolute safety in loading 
and unloading in the die area. Con- 
trols can be installed in any se- 
quence to accommodate any number 
of operators required for the job. 
Electronic control instantly selects 
continuous operation, single trip, 
foot control, or inching. 

Kenco Mfg Co, 5211 Telegraph Rd, 
Los Angeles, Calif 
MORE DATA? Circle 60, inside back cover 
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Second-Operation Presses Feature 
Automatic Feeding Mechanism 


This series of mechanical presses 
with a unique feeding mechanism 
permits automatic operation and 
quick setup for secondary operations 
such as assembling, marking, stak- 
ing, crimping and sizing. With a 
unique chain feed, parts can be au- 
tomatically dropped into the car- 
riers where they are then transport- 
ed forward to the die opening. After 
the operation, an ejection mechanism 
places the complete parts in the car- 
rier where they are then ejected 
down a chute at the front of the ma- 
chine. Presses are available in ca- 
pacities of 18 to 75 tons. 

Haller, Inc, 16580 Northville Rd, 
Northville, Mich 


MORE DATA? Circle 61, inside back cover 


Manual Feed Rate Override 
Offered in Control Systems 


Manual feedrate override that per- 
mits the operator of numerically 
controlled machine tools to vary cut- 
ter feed rate from that programmed 
on the control tape is now available 
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Vacuum Furnace Heat Treats Superalloys 
Of Stainless, Titanium, and Zirconium 


High vacuums, temperatures up to 
2700 F and fast response in heat- 
treat and brazing cycles can be 
achieved in this electric bell-type 
furnace that uses cylindrical metal 
shields instead of brick to insulate 
the inside walls. Quick heat-up and 
cooling cycles are characteristic of 
this furnace which is used principal- 
ly for heat-treating superalloys of 
stainless steel and refractory metals 
such as titanium and zirconium. 
The furnace casing is water jack- 
eted to keep it cool, thus retaining 
strength to withstand atmospheric 
pressure while the workload is at 
very high temperatures. Losses aue 
to convection are reduced by the 


vacuum in the furnace. Protective 
gas atmosphere can also be used in 
the furnace. 

Radiation shields of heat-resistant 
alloy metal are arranged in several 
layers of concentric cylindrical shells 
on the inside walls of the heating 
chamber. 

The top and bottom of the furnace 
have separated layers of alloy sheets 
in a horizontal position. The metal 
forms a complete enclosure around 
material being treated, retarding 
heat losses from the furnace due to 
convection. 

General Electric Co, Schenectady 5, 
NY 
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as a standard feature of Bendix nu- 
merical control systems. 

Feature eliminates necessity of re- 
making machine control tapes to pro- 
vide reduced tool loading in critical 
areas where variables such as cutter 
quality, material hardness, vibration 
from fixture or tool, or incorrect 
feed rate programming cannot be 
taken into account. It may be done 
at any time during the machining 
cycle without affecting accuracy of 
the finished part. Control is pro- 
vided with the numerical control 
system which permits operator to 
reduce feedrate from the  pro- 
grammed rate (100%) down to 20% 
of the rate. 

Bendiz Aviation Corp, 21820 Wyoming 
Ave, Detroit 37, Mich 
MORE DATA? Circle 62, inside back cover 
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TOOL CLAMPS, stainless, hardened 
and heat-treated Type 2000, are 
available in sliding swivel, flat sliding, 
and swinging taper nose styles for a 
wide variety of tool design jig and 
milling fixtures. Tool component cat- 
alog available—PIC Design Corp, 477 
Atlantic Ave, E Rockaway, Li, NY 


MORE DATA? Circle 64, inside back cover 
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Ultrasonic Inspection Unit 
Provides Greater Sensitivity 


The Model UR-600 reflectoscope is 
reported to provide greater sensi- 
tivity and higher resolution because 
of its advanced pulser and receiver 
circuitry. Designed for locating sur- 
face and internal defects in mate- 
rials, the unit also spots differences 
in structure and physical properties 
and can measure thickness. 

The instrument can be used for 
both contact and immersion testing 
with one or two search unit tech- 
niques. It weighs only 75 lb. Test 
frequencies are 0.4, 1.0, 2.25, 5.0 
and 10.0 megacycles. Other uses 
include inspection of welds and in- 
vestigations of the effects of wear 
upon machine components. 

Sperry Products, Inc, Danbury, Conn 


MORE DATA? Circle 65, inside back cover 


Powder Metal Bearing is Made 
Chiefly From Iron Powders 


Comprised chiefly of iron powders, 
the Iron Ojilite 212 bearing is a gen- 
eral-purpose sleeve bearing that is 
reported to be more economical than 
comparable porous bronze bearings. 
The new bearings have demon- 
strated performance equal to porous 
bronze, and can be used advanta- 
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3-Spindle Automatic Surface Grinder 
Has 80-in.-OD Worktable 


are 18-in. cylinder or 22-in. segment. 
Feed is manual or power; rapid rais- 
ing or lowering of wheelheads is by 


Blanchard 80-A3, center-column de- 
sign, has three grinding wheel spin- 
dles. Each wheel is maintained at 
correct height by a new finger-type 
feed control caliper. Since workta- 
ble is non-magnetic, all parts are 
held in fixtures during the grinding 
cycle. 

Plain table is 48 in. ID x 80 in. OD. 
Work must lie between two concen- 
tric circles 48 x 80-in. dia. Wheels 


power. Motors are 25, 30, or 40 hp 
each spindle; 3 hp table. Machine 
pictured is used to rough grind both 
sides of both ends of automotive 
connecting rods. 

Blanchard Machine Co, 64 State St, 
Cambridge, Mass 
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geously in a wide range of products 
where corrosion is not a problem and 
mechanical strength requirements 
are within tolerable limits. 

Suggested uses include bearing 
and bushing applications on home 
appliances, fhp motors, power tools, 
light machinery, instruments, light 
vehicles, communication equipment 
and other products. The bearings 
are especially suitable for oscillating 
and reciprocating motion where the 
nature of the movement prevents 
the build-up of an oil film. 

A high oil content—approximately 
20% by volume—assures lifetime lu- 


brication for many end products. 
Physical properties include porosity 
of 18-23%; ultimate tensile strength 
of 10,000 psi; compressive yield point 
of 9500 psi; hardness of Rockwell 
H35; and a specific gravity of 6.1-6.5. 

Bearings are able to withstand 
higher temperatures than bronze 
over an extended period. Optimum 
performance is attained when the 
bearing carries a medium to heavy 
load at relatively low speed. 

Amplex Div, Chrysler Corp, PO Box 
2718, Detroit 31, Mich 


MORE DATA? Circle 66, inside back cover 
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Lowcost Ultrasonic Impact Grinder 
Permits 100% Duty Cycle 


Model 2-335 ultrasonic impact grind- 
er uses a magnetostrictive transducer 
to permit a 100% duty cycle, yet is 
priced at less than $1000. Machine 
can cut, slice, drill, grind and trepan 
regular and irregular shapes in semi- 
conductors, ceramics, ferrites, car- 
bides, metals, jewels and other hard 
brittle materials. 
The cutting head has a cutting 
force adjustment and a built-in force 
dial. The slurry tray is readily re- 
moved for cleaning and tool cones 
can be interchanged easily. Ultra- 
sonic driver produces 100 watts. 
Raytheon Mfg Co, Waltham 54, Mass 


ol 
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Ultrasonic Cleaner Designed 
For Small Parts Handling 


Low frequency model is available 
for small parts cleaning, blind hole 
washing, removal of radioactive con- 
tamination, printed circuit cleaning, 
and similar operations. 

Standard unit consists of an elec- 
tronic generator delivering 60 w av- 
erage, 240 w peak of energy to crys- 
tal transducers mounted on a 1-gal 
stainless steel tank. Two tanks may 
be used alternately without discon- 
necting either, one for removing 
large amounts of soil and the other 
for final cleaning. Controls are an 
off-on switch, a frequency adjusting 
knob, and a toggle switch to operate 
either transducer. Units, priced at 
$350 (with one tank), are guaranteed 
for two years. 

Alcar Instruments, Inc, 17 Industrial 
Ave, Little Ferry, NJ 


MORE DATA? Circle 69, inside back cover 
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C-Frame Multipress Offered 
In Two to Eight-Ton Capacities 


This line of “E” Series Multipresses 
is designed to simplify production 
operations that require greater ton- 
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nage capacity and daylight than can 
be obtained with the “D” Series. 
Available in capacities of two to 
eight tons, these bench-model, C- 
frame hydraulic presses are de- 
signed for assembly, crimping, form- 
ing, broaching, trimming and many 
other similar operations. 

Features of the new line include 
accurate duplication of pressure of 
each stroke; precision ram align- 
ment with the work; simple, fast 
setup; increased daylight to adapt a 
wide range of tooling. Ram force, 
infinitely adjustable, ranges from 
400 to 16,000 lb, depending upon the 
model. : 

Designed for manual or automatic 
production, the Muitipresses can be 
easily tooled with index tables, feed 
hoppers, stock feeds, and similar ac- 
cessories. 

Denison Engineering Div, American 
Brake Shoe Co, Columbus 16, Ohio 


MORE DATA? Circle 70, inside back cover 
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Pre-Selector System Permits Operators 
To Dial Changes in Machine Setup 


Available as a packaged unit, this 
electro-mechanical pre-selector sys- 
tem can be applied to machine tools, 
conveyor systems, and a variety of 
other work positioning devices that 
would benefit from remote dial con- 
trol. It is reported to reduce machine 
setup time, making it particularly 
valuable for short-run production. 

Essentially the system operates by 
amplifying electrical signals and 
moving the workpiece to any pre- 
selected position indicated on the 
dials. If a new work position setup 
is desired, it is only necessary to 
change dial readings. 

In a typical lathe application, the 
system controls both carriage and 
cross-slide position from panel dials 
that are calibrated in thousandths of 
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an inch for carriage travel and spe- 
cific diameters for the cross feed. 
Carriage position is controlled by 
automatic comparison of two preci- 
sion potentiometers. One potenti- - 
ometer is mounted on the control 
panel and its output voltage is deter- 
mined by the dial setting. The other 
potentiometer is located on the car- 
riage and its voltage output is a 
function of the actual carriage posi- 
tion. The voltages are compared; if 
there is a difference, the carriage is 
automatically driven to the “null 
point” where carriage position and 
dial setting correspond. Cross-slide 
operation is essentially the same. 

Seneca Falls Machine Co, Seneca 
Seneca Falls, NY 


MORE DATA? Circle 71, inside back cover 
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Monarch Chucking Contour Lathe Turns 
ID and OD of Light Spherical Pieces 


The Series 180 lathe is designed for 
ultra-precision contour tracing. Com- 
pletely new, this chucking lathe is 
intended for ID and OD machining 
of thin-wall spherical and related 
shape workpieces from 5 to 15 in. 
in diameter. 

The spindle is set at a 30° hori- 
zontal angle to the bed axis. Runout 
at the nose is reported to be less than 
25 millionths. The infinitely adjust- 
able de drive is coupled to the 
spindle by a flexible coupling, pre- 
venting any vibration from being 
transmitted from the drive to the 
bed. 

Speed range is from 8.5 to 1000 
rpm; constant surface cutting speed 
is provided over a 6 to 1 ratio. Car- 
riage feed is powered by a separate, 
infinitely adjustable, motor drive 
through a multiple feed range gear 
box. Feed range is from 0.008 to 7.5 
ipm. Two tool adjusting slides per- 
mit tool adjustment both parallel to 
and at right angles to the spindle 
axis. 

The electro-hydraulic tracing sys- 
tem controls slide position within 20 
millionths while tracing around a 
templet. The tracer head is mounted 
directly on the tracer slide; the tem- 
plet table is located below the car- 
riage between the bed ways. Water 
cooling coils hold the coolant within 
+0.5 F. 

Dogs and limit switches at the 
front end of the bed provide an au- 
tomatic work cycle. Electrical con- 
trol is from a floor console. To 
assure close tolerances, the machine 
should be used in a temperature- 
controlled area. 

Monarch Machine 
Ohio 


Tool Co, Sidney, 


MORE DATA? Circle 72, inside back cover 
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Taper Correcting Attachment Fits 
Cincinnati Grinders 


The Gage-Line taper correcting at- 
tachment is an electronic device that 
provides precise alignment of the 


thereby eliminating 
techniques 
to precise 


swivel table, 
uncertain “cut-and-try” 
when grinding work 
straightness. 

The attachment consists of two in- 
dependent gage heads, one mounted 
on each end of the swivel table, and 
an electronic control unit mounted 
on the bed. When the swivel table is 
adjusted, the control unit translates 
the signal from, each gage head to 
a graduated meter reading direct 
for amount of movement and length 
of workpiece. The meter has 20 grad- 
uations and is selective for either 
a high or low range. High range has 
a total reading of 0.020 in. and the 
low range a total of 0.002 in. over 
the full scale. 

Gage-Line is applicable to the 
company’s Filmatic centertype grind- 


At? ABO FARTS 


ers up to 48-in. length, plain grinders 
from 4 to 14 in., and all sizes of their 
universal grinders. 

Cincinnati Milling Machine Co, 
Grinding Machine Div, Cincinnati 9, 
Ohio 


MORE DATA? Circle 73, inside back cover 


Adjustable Boring Bar Holder Fits 
Lathes With 8- to 18-in. Swings 


The Quadrabar adjustable boring bar 
holder has a split eccentric bushing 
that rotates easily to facilitate boring 
bar height and center adjustment. A 
knurl on the end of the bushing and 
a built-in spring-loaded jack assist in 
adjustment. 

The holder accepts %-, %-, %-, 
and 1%-in.-dia boring bars. No spe- 
cial adapters or bushings are needed; 
unit fits all lathes from 8-in. to 18- 
in. swings. Two styles are available. 
A general-duty unit with an almag 
housing sells for $59.95; a heavy-duty 
unit with a malleable iron housing 
sells for $69.95. 

Dunham Tool Co, Inc, RFD 4, Dan- 
bury, Conn 


MORE DATA? back cover 


Circle 74, inside 


Drawn Shell Trimming Machines 
Introduced in Two New Models 


Model ST-5 trims drawn shells up 
to and including 16-in. dia at produc- 
tion rate of up to 700 per hr. Model 
ST-6, a multiple-spindle unit, han- 
dles 6-in. drawn shells at rate of 
approx 3600 per hr. Special tooling 
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for the trimming of individual shells 
runs from $100 to $250. 

Over-all height is maintained to 
very close accuracy and burr is 
thrown to the interior of the finished 
drawn trimmed shell. 

Dayton Rogers Mfg Co, 2824-138th Ave 
South, Minneapolis 7, Minn 


MORE DATA? Circle 75, inside back cover 
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Ball-Seat Punch Adapter 
Designed for Grinding Fixture 


Attachment locates and clamps ball- 
seat punches in the Harig Grind-All 
fixture. Nib accurately locates 
punch in the same relationship as it 
will be in the punch holder. 

Hardened and ground unit is avail- 
able with %, 9/16, %, and %-in. nibs 
to fit these respective ball-seat sizes. 

Harig Mfg Corp, 5757 W Howard St, 
Chicago 31, Il 


MORE DATA? Circle 76, inside back cover 


Disintegrator Drills Any Shape 
Hole in Hardened Metals 


Model C-86 metal disintegrator does 
are drilling of all shaped holes in 


hardened steels, titanium, boron, 
stainless steels, Stellite, Inconel and 
other hard materials. Another val- 
uable use is in the removal of brok- 
en taps, drills, reamers, setscrews, 
bearings, and hardened pins. 

The burning cutting action does 
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not damage workpieces or distort 
threads; tools and dies can be worked 
in the heat-treated state and are not 
annealed. Hardness is not affected. 

Machine provides three 360° mo- 
tions—the vertical column, the head 
housing, and the horizontal ram all 
swing 360°. The base houses the elec- 
trical control panel anc has a large 
storage drawer. A wide assortment 
of optional accessories is available. 

Cammann Mfg Co, Inc, 2700 Hen- 
ninger Rd, Cleveland 9, Ohio 


MORE DATA? Circle 77, inside back cover 


Swedish Automatic Flash Welder 


Has 40-sq-in. Maximum Capacity 
Type SVU is equipped with hydrau- 
lic clamping and motor-operated up- 
setting and has maximum welding 
section capacities of up to 40 sq in. 

Automatic control, operated 
through weld temperature and slide 
distance, permits predetermination 
of exact welded length and main- 
tains uniformity of welds when 
abutting surfaces are uneven. Ma- 
chines are available for special pur- 
pose applications and can also be 
designed to meet specific require- 
ments. 

Imported by Asea Electric Inc, 500 
Fifth Ave, New York 36, NY 


MORE DATA? Circle 78, inside back cover 


FIXTURE CLAMP, Model 9F Kant- 
Twist, said to be the largest ever man- 
ufactured, was designed for a specific 
job, but applications are broad and 
varied—Saxton Mfg Co, 1517 N Pot- 
rero Ave, South El Monte, Calif 


MORE DATA? Circle 79, inside back cover 
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Offset Boring Tool Provides 
Adequate Chip Clearance 


The Borite boring bar, available in 
both HSS and carbide-tipped styles, 
is designed to give maximum 
strength and greater tool life. The 
offset taper allows a greater portion 
of the bar to enter the hole without 
interference. Holes can be bored, 
without chatter, to a depth equal 
to five times the bar diameter. Ade- 
quate chip clearance reduces the 
danger of chip buildup at the cut- 
ting edge. The smallest tool in this 
line is 25g in. long and is designed 
for a minimum hole dia of 0.250 in. 
and a max bore depth of 1% in. The 
largest model provides a minimum 
hole dia of 0.750 in. and can bore as 
deep as 2% in. 

J & L Tool Sales, Box 4612, Mt Elliott 
Station, Detroit 34, Mich 


MORE DATA? Circle 80 inside back cover 


Transistorized Indicator 


Weighs Only Three Pounds 


The battery-operated transistorized 
MICROtrol 170 is particularly suit- 
able for surface plate or height gage 
work, checking setups, runout, or 
alignments of parts and machines. 
The indicator provides full-scale 
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ranges of 0.0006 (magnification 
7700X) and 0.006 in. (magnification 
770X). Advanced circuit techniques 
provide simultaneous zero-setting for 
both ranges, and freedom from drift. 
On the high-magnification range 
the ten-millionths graduations on a 
scale length of 4.6 in. provide read- 
ability to better than five-millionths 
of an inch. Unit is rugged enough 
for the most severe shop conditions 
and everyday handling, yet is accu- 
rate enough for the most critical 
gaging applications. It has a repeat- 
ability of within 0.000004 in. Case 
measures 5% x 5% x 3 1/16 in.; 
weight is 3 lb. 
Airborne Instruments 
Div of Cutler-Hammer, 
Country Rd, Mineola, NY 


MORE DATA? Circle 81, 
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Laboratory, 
Inc, 160 Old 


inside back cover 


Adjustable Drillheads Offered 
In New Heavy-Duty Models 


Universal joint, semi-standard heavy- 
duty models, full ball-bearing con- 
struction, have precision machined 
spindle brackets for use with tem- 
plets. For close center distance work 


they are available with spindle 
bracket assemblies having bronze 
radial and ball thrust bearings. The 
close center assemblies are inter- 
changeable with the ball-bearing as- 
semblies and are also suitable for 
use with templets. 

Two ranges of adjustment are pro- 
vided with rated capacities of either 
%-in. drills in cast iron or %-in. 
drills in steel. Two to six spindles 
can be furnished with heads having 
the smaller range and up to ten spin- 
dles for the larger heads. 

Thriftmaster Products Corp, 1016 A 
North Plum St, Lancaster, Penna 


MORE DATA? Circle 82, inside back cover 
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Indexing Rotary Conveyor Speeds 
Polishing of Head Units 


Model RV-X, for use in polishing, 
buffing, or brushing head units, con- 
sists of a 72-in.-dia table containing 
eight fixture spindles on a 66-in.-dia 
centerline. Height from floor to top 
of fixture spindle is 42 in. max. 

Drive is from 1%-hp motor 
through a magnetic clutch and brake 
unit, through gear reduction, and 
through an intermittent motion for 
indexing the dial. Indexing rate is 
centrolled by an automatic timer 
providing a variable range of in- 
dexes per hour,. Approximate time 
required for the dial to index from 
one station to the next is one second. 
Two fixture spindles are always in 
the loading station and these spin- 
dles are idle for unloading and re- 
loading. Dial index rate is 120 to 
1000 per hr; fixture spindle speed, 
12 to 100 rpm; fixture spindles are 
1%-in. dia x 3 in. 

Divine Brothers Co, Utica, NY 


MORE DATA? Circle 83, inside back cover 


Plate Bending Rolls Handle 
Metal Plate up to 34 in. Thick 


Developed to turn out commercially 
true cylinders, these 9- and 10-in.- 
dia plate bending rolls handle metal 
plate up to % in. thick. Complete 
instant finger-tip control] over for- 
ward and reverse rotation of the 
rolls is provided by a squirrel-cage 
brake-type motor, momentary con- 
tact pushbuttons and oversize mag- 
netic contactors. 

Flat spots in sheets of all thick- 
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nesses are virtually eliminated by 
pinch-type rolls. The 3-roll power 
drive enables work to be started 
more easily and curved more accu- 
rately. Longitudinal grooves on the 
roll facilitate one-pass forming of 
small-dia cylinders. Machines are 
built in six sizes, in both the 9- and 
10-in.-dia series, to handle material 
up to 168 in. long. 

Optional features include air-op- 
erated drop end; centralized pressure 
lubrication; cone rolling attachment; 
counter-type indicator; hardened 
and ground rolls for forming highly 
finished materials. 

Niagara Machine & Tool Works, 683 
Northland Ave, Buffalo 11, NY 


MORE DATA? Circle 84, inside back cover 


36-in. Heavy-Duty Bandsaws 
Incorporate Improved Features 


Northfield 36-in. bandsaws are now 
furnished with a stronger frame, a 
tension indicator, and a new blade 
tracking guide. Units are available 
in direct motor drive, 3 to 7% hp, 
and with belt drive. Beit-driven 
models are adaptable to cutting met- 
als, plastics, woods, and other mate- 
rials. Speeds can be varied by chang- 
ing drives or by use of a variable 
speed unit. Machines are electron- 
ically balanced for vibrationless per- 
formance. 

These units are also available with 
greater capacities under guide, and 
for LH operation. Lower wheel foot 
brake is standard; two-wheel foot 
brake, or a two-wheel fully auto- 
matic braking system is available. 

Northfield Foundry & Machine Co, 
Northfield, Minn 


MORE DATA? Circle 85, inside back cover 
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Why Lindner Optical Jig Borers have 


© 


changed so many ideas about jig boring 











204 Tolerances 
holes located between 
and jig bored holes 

in 65 hours .00015” 










Chassis 
blazking die 
23” x 22” 


Overall 
tolerances . 
.0002” 






You’re looking at the third Lindner Optical Jig 
Borer at work for Middlestadt Machine Co., Balti- 
more. And you'll see seven Lindners at General 
Electric; five at North American Aviation; three 
at Avco; others at General Mills, Lockheed, 
Vectron, Bendix—and a growing list of more pre- 
cision-minded plants. Here’s why: 


Optical measuring system does not depend on lead 
screws, gage blocks, bars or limit switches—is per- 
manently protected against mechanical wear. Only 
a light beam touches helically scribed cylindrical 
measuring scales which are independent of table 
movement mechanism and are immovable in axial 
direction. 


AUTOPOSITIONER® enables operator to preselect table 
position for next hole while one boring operation is in 
progress— eliminates non-productive time between 











ax : - 
MODEL L815 (WITHOUT AUTOPOSITIONER) AT MIDDLESTADT 


holes. As one hole is completed, table moves in rapid 
traverse to the next preselected position. (Avail- 
able only on model LB15A) 


Photo-electric optical centering device minimizes visual 
fatigue and errors in settings — permits initial and re- 
peat settings guaranteed accurate within .00015” 
and readings in .00005”. 


Projection screen eliminates operator eye strain and 
bending — helical line from measuring scale is pro- 
jected on 2%” x 34” screen which operator reads in 
standing position without eyepiece. 

Automatic table clamping prevents errors in clamping 
and unclamping table between movements. 


Lindner Optical Jig Borers are available in two models: 
LB15A with Autopositioner—Table size 44” x 24” 
LB14—32” x 16” (without Autopositioner) 


@ Send for 25-minute movie film demonstration 


URT ORBAN 


COMPANY. INC. 


36 Exchange Place, Jersey City 2, New Jersey 
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FIRE CONTROL 


COMPUTER PANEL 
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DATA PROCESSING EQUIPMENT 


MISSILE PART 


AIRCRAFT LIGHTING 
TRUCK FLOOR PLATE 


“DELIVERY : 
YESTERDAY ? 


. . . with a Wiedemann Turret Punch Press, you can pierce 
sheet metal components of ’most every type in 60% to 90% 
less time—and meet those “impossible” deadlines profitably. 

It will pay you to get the facts from Wiedemann. Write 
for Bulletin 301. 


Ask any WIEDEMANN User 


RA-41P Wiedemann 
_ 15-ton capacity 
wit ATT a ean 
MACHINE COMPANY 
TURRET PUNCH PRESSES 


Other models from 4 to 150 tons Deny ate . GULPH ROAD + KING OF PRUSSIA, PA. 
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Protective coating process, known as 
the Nicrocoat Process, provides sheet 
metal parts with a furnace-bonded 
coating which resists oxidation, 
abrasion and corrosion. Process con- 
sists of applying a thin coating of a 
special metal alloy to the base met- 
al after fabrication. Three different 
alloys are available, each having 
the same high-nickel base but in- 
tended for different service require- 
ments. 

Wall Colmonoy Corp, 19345 John R 
St, Detroit 3, Mich 


MORE DATA? Circle 86, inside back cover 


Miniature test chamber, Model D- 
106, can maintain -65 F for more 
than twelve hours on one charging 
of dry ice. Unit measures 28 in. long, 
16 in. high, 15 in. deep and has a 
10 x 10 x 10-in. test compartment. It 
is available with either top or side 
loading, and can be furnished for 
use with either dry ice or liquid CO,. 
Heating is electric. Temperature 
range is -100 F to +400 F (or to 
+600 F, option). 
Mantec Inc, El Segundo, Calif 


MORE DATA? Circle 87, inside back cover 


Universal dividing head provides 
three-way adjustment through two 
slots in the table bracket and the 
double swivel built into the quad- 
rant. The pendant-swivel quadrant 
allows the gears of the head to 
swing into position where they can 
contact gears on the leadscrew of 
any milling machine, regardless of 
table width. The head can be disen- 
gaged and used as a plain dividing 
(continued on page 145) 





“We had better run another time-study on 
this job, Atkins.” 
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C— Three of these Metal 
Enclosed Switches in- 
spect parts for position- 
ing in index table. They 
&—Four of these Roller also monitor feeding and 
Lever Basic Switches are ejection functions. 
used to monitor position 
of parts in rotary table. 


DB —Seven Push Button Actu- 
ated Basic Switches control 
start-stop, resetting of parts 
and monitoring system. 


E—By operation of this one 
Multi-Pole Toggle Switch, the 
overall function of the ma- 
chine can be changed from one 
forming operation to a differ- 
ent one. 





F —Fight of these Adjust- 
able Roller Lever Enclosed 
Switches, in two banks, cun- 
trol forming operation, 
A—Two of these , starting and stopping point 
Heavy Duty Hand of table, feeding, air clean- 
Switches are used as 2 ing and ejection of parts. 


supplementary shut 
off. 


One Operator per Week instead of Four 
120 Man-hours Saved per Week 
3000 Pieces per Hour instead of 1600 


These remarkable savings are typical of those 
that can be affected on many machines by 
automating them with MICRO SWITCH Pre- 
cision Switches. 


In addition to the savings set forth above, 
this manufacturer of small, electrical prod- 
ucts reports a total elimination of scrap parts 
and an additional saving of 175 hours per 
week in other departments. 


Management in all types of business has ac- 
cepted and proved the worth of this simple, 
inexpensive way to modernize existing equip- 
ment with MICRO SWITCH Precision Switches. 


And, it is simple to do. Your own electrical 
maintenance men, cooperating with your 


plant engineering staff or with your local 
industrial electrical contractor, can do it. 


We will venture to say that once you auto- 
mate one machine in this way, you will scon 
apply MICRO SWITCH Precision Switches to 
other production tools in your plant. 


Find out about this method of relieving the 
“profit squeeze”’ by contacting an authorized 
MICRO SWITCH distributor. You’ll find his 
name in the Yellow Pages. 


MICRO SWITCH... FREEPORT, ILLINOIS 


A division of Honeywell 
In Canada: Honeywell Controls, Ltd., Toronto 17, Ontario 


H Honeywell 
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Correct Lubrication in Action... 


How Mobil saved 














Complete Engineering Program 
Proved Petroleum Products 


SOCONY MOBIL OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP., MOBIL OVERSEAS OIL CO., INC. 





-Curtiss-Wrig 


Every time Curtiss-Wright’s Metal Processing 
Division receives a lubricant shipment a big savings 
is made. Why? Because a Mobil man suggested a 
new purchasing pattern which brought substantial 
discounts. Another recommendation saved $1,152 
in the company’s forging shop. 

Here are but two instances of Mobil’s imagina- 
tive engineering service—an important part of 
Correct Lubrication. Alert, qualified engineers in 
this plant—dut not on the payroll—have helped save 


Bearings on drop hammers in Curtiss-Wright’s 
forging shop failed after ten months. Mobil recom- 
mended a grease that extended bearing life five 
years . . . saved $1,152 every ten months. 


Bull gears on giant presses required application of 
grease every week. Mobil recommended improved 
product that extended application period to month- 
ly intervals . . . cut grease consumption 76% . . . cut 


ht °8,589 


over $8,589.78 in the last year alone. They have 
worked closely with Curtiss-Wright engineers, set- 
ting up maintenance systems, recommending prod- 
ucts and methods that have cut downtime .. . 
improved production in numerous ways. 

If you purchase lubricants . . . if you're inter- 
ested in improving company profits . . . it will pay 
you to investigate Mobil Correct Lubrication. 
This comprehensive lubrication program often 
more than pays for itself—in profits! 


Curtiss-Wright saves by re-using hydraulic oil as 
coolant for polishing machine. This saving is part 
of oil reclamation program organized by Mobil and 
plant lubrication supervisor. Altogether savings 
total $5,392 annually. 





Cooling and lubricating emulsion on cut-off saw 
broke down into curdly mass. Mobil laboratory 
analysis pinpointed contamination source. Add- 
ing an inexpensive chemical eliminated shutdown 


application cost $665 per year. and cleaning operation. 


Correct Lubrication 


Another reason Youre Miles Ahead with Mobil! 








TT) a swacins ois 
DRAWING AUTO BUMPER GUARDS Mc aren cal 


stainless steel parts 
with TALIDE dies. 


HEADING AND EXTRUSION DIES 


Cold heading 4" C-1008 rivets, TALIDE 
dies produced 11,200,000 pieces, other car- 
bide dies only 3,500,000. 


CURLING 
ROLLERS 
TALIDE Curling Rolls last 
65 times longer than steel 


rolls on beverage can form- 
ing operation. 


@ Oakman Manufacturing 
Company, large Detroit stamping 
firm, found it difficult to deep 
draw steel bumper guards. Com- 
plex bends, up to 120 degrees, 
produced extra stress and strain 
on the $1800 chrome-plated BLANKING AND FORMING DIES 
drawing die. 70 times more paper discs blanked out with 
It was necessary to stone the TALIDE—over hard alloy die. 
die surface every hour, and hand 
polish entire drawing surface after each day’s run. The steel die had to be completely 
reworked and a new chrome-plated surface added after drawing 60,000 parts. Down- 
time for maintenance made it difficult to maintain production schedules. Maintenance 


costs soared. SHEET METAL 


A Grade C-80 Talide die ($2700) was installed 8 months ago. To date it has DIES 
drawn over 800,000 guards with no wear in evidence. Downtime for die maintenance 137,000 hi-alloy 
has been greatly reduced. A buffing operation (25c per piece), previously required, deel pressure 
has been entirely eliminated because of the smoother, brighter, more durable finish with TALIDE. 


achieved with the Talide die. against only 
A Talide die engineer can help you cut costs and in- aac paedie 


crease production on draw presses, punch presses, pill used. 
presses, cold headers, swagers and draw benches. 

METAL CARBIDES CORPORATION, 6001 SOUTHERN 

BLVD., YOUNGSTOWN 12, OHIO. 


Send for 76-Page Catalog 56-G 


POWDERED 
METALLURGY 
DIES 


Compacting 
highly abrasive 
chemical pow- 
ders, TALIDE 
pill dies last 4 
months, steel 
dies wore out in 
6 hours. 


HOT PRESSED AND SINTERED CARBIDES + VACUUM METALS 
HEAVY METAL + ALUMINUM OXIDE «+ HI-TEMP. ALLOYS 
OVER 25 YEARS’ EXPERIEMCE IN TUNGSTEN CARBIDE METALLURGY 
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head. Unit is telescopic and is easily | 

disengaged. Models are available in . 
10 and 12-in. sizes, right or left hand, 

with or without direct indexing. dete 


Greaves Machine Tool Co, 2011 East- 


ern Ave, Cincinnati 2, Ohio | gives you 
horizontal optical jig boring 


MORE DATA? Circle 88, inside back cover 


Reverse countersinks and spotfacers, 
formerly available only in high 
speed steel, are available in carbide 
as standard tools. The carbide-tipped 
180-C Series reverse countersinks 
and 190-C Series spotfacers were de- 
veloped for machining hard, difficult- 
to-machine materials. Sizes range 
from % to 1% in. dia, with sizes % 
through % in. made of solid carbide. 

Craig Tools, Inc, 132 Lomita St, El 
Segundo, Calif 


MORE DATA? Circle 89, inside back cover 


Over-running clutch operates through 
a snubbing or locking of a series of 
spiral-wound flat springs. The bands 
or springs ride in a V-grooved inner 
race. During rotation of either race, 
the bands tighten to transmit torque; 
reversal will back-off the bands and 
permit free rotation. Outer race is 
loaded tangentially and can be in- 
corporated as part of a gear cluster 
or pulley. 

J-H Clutch Co, 16580 Northville Rd 
Northville, Mich 


MORE DATA? Circle 90, inside back cover 


Anti-seize thread compound for high 
temperature service is said to re- 
tain its homogenized consistency in- 
definitely, is non-settling, non-skin- 
ning, and non-hardening in the can. 
It is effective at temperatures up to 
1050 F, is highly adhesive. Compound 
is available in 4-lb and 1-lb cans. 
Crane Co, 836 S Michigan Ave, Chi- 
cago 5,1 
MORE DATA? Circle 91, inside back cover | MBI has engineers available for consultation, guarantees 
service by factory trained staff, and stocks spare parts 
in New York. — Join the long list of leading aircraft and 
Gravity wheel conveyors using ball- | manufacturing plants throughout the United States which 
bearing wheels are low in cost, light | are using the horizontal optical jig borer. 


- ar a6 Seer to: 5, ng See the Dixi 75 at our Cleveland Demonstration 
and 24-in. widths. Curve sections Center (Sloan Machine Co., 18714 Nottingham 
Road, Cleveland, Ohio) 


come in 33- and 15-in. inside radius; 
90° and 45° angles; 12-, 15-, 18- and 


24-in. widths. Spur switches, Y- | <{i> 

switches, spur curves, guard rails 

and gate sections are ameng the ac- % ' 
at nt pees M. B. 1. export & IMPORT LTD. 


Conveyor Specialty Co, Inc, North , , : 
Quincy, Mass 175 Grand Concourse, Bronx 51, N. ¥ 


nee n desianina and building machinery 


MORE DATA, Circle 92, inside back cover 
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CONTROL 
the finish 
...and the 
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with the 
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No over-finishing . . . no under-fin- 
ishing with the Brush Surfindicator. 
Weighing only 15 lbs. and ready to 
be plugged into any 11. volt outlet, 
it provides on-the-job instant sur- 
face measurement. Controlled finish 
is now practical—inexpensive—and 
extremely profitable. 


The Brush Surfindicator measures 
any surface—any shape—any size. 
Accurate measurements in micro- 
inches can be seen at a glance! It 
brings you laboratory-precision meas- 
urement unaffected by magnetic 
fields, vibration or line voltage varia- 
tion. It requires no skill . . . can be 
used by anyone who can read a 
meter. Measurements are easily made 


indicat 


in complete compliance with the new 
ASA and military standards. Write 
for the ASA standards and all of the 
complete facts on this >rofit-making 
tool that will pay for itself! 
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Sheffield Buys Cogsdill Drill 


Sheffield Corp of Dayton has pur- 
chased the drill making facilities of 
Cogsdill Twist Drill Co, Oak Park, 
Mich, and is transferring sales and 
manufacturing to Greenfield, Mass. 
Company will be operated as a sub- 
sidiary. 


Snyder Tool Changes Name 

Name of Snyder Tool & Engineering 
Co, Detroit, is being altered to Sny- 
der Corp. When company was 
formed in 1925 it designed and man- 
ufactured tools for the metalwork- 
ing industry, began to build special 
machine tools in 1930, stopped mak- 
ing tools entirely in 1934. 


Jetstar Market 

Lockheed Aircraft, Georgia Div, is 
swinging into production of its 600- 
mph economy-sized Jetstar. Seventy 
production line positions have al- 
ready been reserved for private cor- 
porations. First delivery of a produc- 
tion model can be made in approx- 
imately 18 months. 


Fairchild Engine Forms New Firm 
Fairchild Engine & Airplane Corp, 
Hagerstown, Md, has set up a 
new company, American Aluminum 
Structures, Inc, to develop and mar- 
ket the Fairchild aluminum bridge 
It has dissolved its Kinetics Div in 
New York; new company will occupy 
the division’s former headquarters 


Metallurgical Research Center 

Olin Mathieson Chemical Corp is 

building a $4 million center that 

will combine laboratories and an in- 

tegrated pilot production plant. The 
(continued on page 149) 





“The print tolerance is 0.002. What's the 
Boss's tolerance?” 
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TOCCO* Hardening of 
Exhaust Valve Seats 





saves Cost of Expensive Alloy Inserts 


e@ Jn just 12.5 seconds the four valve seats on this 

heavy-duty truck cylinder head are heated to 

1650°F. An area of *~” perpendicular to the valve 

seat is hardened to a minimum of 42 Rockwell C. 

TOCCO’s uniform, localized hardening permits 

the elimination of costly alloy inserts. The cost 

of induction hardening is a small fraction of the Mail Coupon Today— NEW FREE Bulletin 
cost of these alloy inserts. The Ohio Crankshaft Co. + Dept. B-12, Cleveland 5, Ohie 

This unusual application indicates the wide Please send copy of ‘Typical Results of TOCCO Induction Hardening and Heat Treating.” 





scope of cost-saving possibilities available through Neme 
the educated use of TOCCO Induction Heating. Pasion 
If your products require hardening, heating for 
forming or brazing, it’s better than an even bet 
that TOCCO Engineers can save you money. 














Get ee es aman eam ewand 
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Produce Parts Like This 
In One Operation 


BECHLER 


SWISS AUTOMATICS 





, Material: Aluminum 
A Bechler CR-32 produced this intricate part from bar stock in one 
operation. Results were typical of Bechler performance: turning toler- 
ances were held within .000S”, concentricity to .0005”, wall thickness 
within .0003”. Improvement over a previous multi-operation method was 
outstanding — lower costs, fewer rejects and a better finished product. 
Production of such parts is relatively simple with the Bechler’s unique 
features — 5 cross slides (T) for the famous Swiss method of single point 
turning with carbide tools, 6 turret stations (P) for intricate, multiple 
end-operations. 








Write for 
Further Details 





2 Rough trepan—turret pos. 2. ; 
Bechler Model CR-32 
1%" diameter capacity 
¢ 9” maximum turning 
length * gear driven 
headstock * 5 microm- 
eter controlled cross 
slides * 6-spindle tur- 
ret with hydraulic 
indexing. 









































—- 


4 Rough cut outside end—tool 5. § Finish turn 0.0. — toot 4; bore § Ream smail bore—turret pos. 5. 7 Finish outside end (generation) 
& isucaaictpenaee t and cut-off—tool: “2. 
tdrret pos. 4. 


———— nationwide sales and service of precision machine tools 
eB A —from bench lathes to boring mills. 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


Service: — Bechler Service Corporation—28 Harbor Street, Stamford, Connecticut 
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Field Report .. . 


New Haven facility, to be completed | W 4 t h m4 h| t h 
by the middle of next year, will be | | n U S f y e Vv e r y W e f e 
organized into two primary units, 
Metals Research Laboratories and 
Nuclear Fuel Research Laboratories. J 
In the former, separate labs will be ee 
staffed and equipped for work in - ¢@ 
process metallurgy, physical meta)- 
lurgy, fusion welding, corrosion, fin- 
ishing, bonding, physics, analytical 
chemistry, physical testing, metal- 
lography and engineering develop- 
ment. The nuclear labs will work in 
fuel element fabrication, fuel alloys, 
nuclear materials, ceramics, powder 
metallurgy, extractive metallurgy 
and fuel element reprocessing. 
Projects in th ecomplete, integrat- 
ed pilot production plant will be 
handled progressively from initial 
feasibility studies through proven 
production processes. 


Vard Eyes Merger 

Vard, Inc, Pasadena, Calif, manufac- 

turer of ballscrews and other pre- 

cision mechanical components is per- 

iscoping southern California for 

merger prospects. Company’s recent 

entry into the nuclear field paid off, a e 
and it’s looking to expand opera- the No. ] choice is 
tions into other areas, not necessarily 

in a field closely related to present 


in «fel coe the V-belt with concave sides 


US Chemical Milling Corp... It is easy to see why concave sides insure far 


: Manhattan Beach, Calif, has 
bought a division ef Clemes Air longer belt life...and make Gates V- Belts the first 


Products, Inc, Compton, Calif, and choice of industry everywhere. 
will add machine milling services to Just make this simple test: bend a Gates 
its chemical milling business. Ma- V-Belt as if it were going around a sheave.  \ 
chinery acquired in the deal has ap- Feel how the concave sides (Fig. 1) fill out ‘ 
praised value of between $1 and $2 ... become perfectly straight (Fig. 1-A). 
million. Note how this belt thus makes full 
contact with the sides of a sheave... grips yt ap = 
the sheave evenly, distributing wear uni- 
formly across the sides of the belt. Uniform 
wear lengthens belt life — keeps costs down. 

With a straight-sided belt (Fig. 2) the 
sides bulge out when the belt is bent, and 
wear is concentrated on the bulge (Fig. 2-A). 
Uneven wear shortens belt life — increases 
belt costs. 

Because Gates V-Belts with concave sides are 
so universally preferred, they are also the most 
widely available. There are Gates Distributor 
stocks in industrial centers throughout the world. 


World’s Largest Maker of V-Belts TPA 351 


=" See 
Fanon ETT roe MEEVES 


such a restful color.” 
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Gun Drilling 
Lets You 


DRILL 
PRECISION 
HOLES 


(quilt 


Sealol coolant sup- 
ply accessories help 
you get maximum 
results from any 
gun drilling oper- 
ation 


/ 


pit 


TYPE DH 
DRILL 
ADAPTER 


Pressures to 1,000 
psi and speeds to 
10,000 rpm. 


Adapts solid spin- 
dle equipment to 
accept rotating 
gun drills. The 
coolant transfer is 
integral with the 
adapter spindle. 


TYPE EL 
FLUID TRANSFER 


Cycling pressures to 
1,000 psi and speeds 
to 10,000 rpm. 


Attaches to outboard 
end of hollow-spindle 
equipment to transfer 
coolant to the rotating 
gun drill 


HI-PRESSURE 
COOLANT 
SUPPLY UNIT 


For all types of jp T Bis, 
precision gun |} . 
drilling. Pumps, 

cools, filters 
coolants at pres- 

sures to 1,000 

psi—-to 40 gpm 

(higher capaci 

ties available) 


SEND COUPON TODAY! 


ep? 
1° 
‘ 


Il) 


lies 


SEALOL CORP. 
2012 Post Road, Providence 5, R. |. 


Please send free bulletins covering 
Sealol gun drilling accessories. 


NAME 
TITLE 
COMPANY 


ADDRESS 





| ity at its Tennessee plant. It will | 
turn out aluminum alloy sheets and | 
| coils 
widths exceeding anv now available | 


Field Report .. . 


| $79 Million Plus Contract .. . 

has gone to Douglas Aircraft, El | 
Segundo, Calif, for production of the 
A4D-2N Skyhawk aircraft. Order is | 


for the third version of the A4D, 


Navy’s lightest jet night attack air- | 
plane. Plane is presently under flight | 


evaluation at Edwards AFB, Calif; 


| delivery on the contract is expected 


in 1959. 


Alcoa Is Building . . . 


. a new half-million-dollar facil- 


with baked enamel finish in 


(greater than 60 in.) 


Westinghouse Parts Order 

Aviation Gas Turbine Division of 
Westinghouse in Kansas City, Mao, 
has a $5.9 million Navy provisioning 
order for” jet engine spare parts. 
Placed under an existing contract 


with the company, it’ll provide spare | 


parts to be used for maintenance and 
overhaul activities in support of 
flight operations of the Westinghouse 


| J34-WE-46 engine, powerplant of the 


North American Aviation T2J Navy 
jet trainer 


GE in Alabama 


General Electric has opened in Birm- 


| ingham the 55th of its cross-country 
| chain of apparatus repair centers. 
| The 14,000-sq-ft operation is the first 


GE service shop in the state. 


Airesearch in Missile Launching 


| In a departure from its primary field 
| of missile and aircraft components, 


Airesearch Mfg, a division of Garrett 


goin 











“We all have our secret little feors. Mine hap- 
pens to be work.” 





With a YODER... 
ONE MAN PRODUCES 
30,000 FEET OF 
SHAPES A DAY! 


Cold-roll forming with a Yoder Roll- 
Forming machine makes spectacular pro- 
duction possible in many metalworking 
applications and industries. 


A multitude of shapes, simple or com- 
plex, produced from a wide variety of 
coated or uncoated stock, and destined 
for a virtually endless list of purposes, 
can be easily, quickly and economically 
produced with a Yoder cold-roll form- 
ing machine. 

Whether it be moldings, structurals, 
siding, roofing, tubulars, cabinet shells, or 
any one of a thousand requirements, it 
can be quickly produced with accuracy 
and uniformity the Yoder way. The con- 
version cost is usually, so low that even 
part-time operation makes a Yoder cold- 
roll forming line a profitable investment. 
A great many modifications of the basic 
shape such as welding, coiling, ring form- 
ing, notching, perforating, embossing 
and cutting to length, can be simultane- 
ously introduced with little or no addi- 
tional labor cost. It will pay you big 
dividends to fully investigate the advan- 
tages of Yoder cold-roll forming. A fully- 
illustrated, 88-page book clearly discusses 
every important aspect of this amazingly 
versatile method of metal fabrication... 
it is yours for the asking. 


THE YODER COMPANY 
5519 Walworth Ave. « Cleveland 2, Ohie 


COLD ROLL 
FORMING 
MACHINES 
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NOW AVAILABLE 


GRADED NATURAL DIAMOND MESH 


FOR EFFICIENT GRINDING 
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No. 1—Cubes No. 2— Blocks 


No. 3—I!rregular Blocks , No. 4—Needle Grains 


PARTICLES GREATLY MAGNIFIED TO SHOW SHAPE 


YOU CAN DEPEND ON 


When natural diamond is crushed by our con- 


(Cubes); No. 2 (Blocks); No. 3 (Irregular Blocks) ; 
No. 4 (Needle Grains). 
Increased grinding efficiency can be obtained by 


using mesh sles with « controlled shape distribution. hy NATURAL DIAMONDS 


I 
| 
trolled methods, four mesh shapes are generated: No. 1 
| 
| 


This new service extended to the manufacturers of 
diamond wheels by Industrial Distributors (Sales), 1) INDUSTRIAL DISTRIBUTORS (SALES), LTD. 
Limited, ensures a consistent supply of this material \ 
in graded mesh sizes in the wheels supplied to you. 
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ng. It is the only standard machine 


three ends of 
taneously or in 
eut changing set- 
that will do this. 


ndle work requiring machining 
ree ends simultaneously or in 
vence—a method exclusive with 
Gots & DeLeeuw and offered on this 


machine. 


For complete details ask for illustrated 
bulletin. Send samples of your work for 
time and cost estimates. 


MACHINE COMPANY. KENSINGTON. CONN., U.S.A. 
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Field Report .. . 


Corp, Phoenix, Ariz, is contributing 
to a new GE missile launching sys- 
tem. The MK-12 launcher is for use 
aboard the nuclear-powered Talos 
missile cruiser which is now being 
built. Airesearch will provide hy- 
draulic actuators, valves, and so- 
lenoids which position and track the 
missile. Prime contract for the 
launcher system is held by GE’s 
Ordnance Dept at Pittsfield, Mass. 


Sabreliner Production . . . 

. has been ordered by the Air 
Force. Quantity of the twin-jet util- 
ity plane order has not been dis- 
closed but production at North 
American Aviation is getting under- 
way immediately. Designated the 
T-39, plane was built at company ex- 
pense to AF specifications for “off- 
the shelf” purchase by the military 
services as needed. It is being pur- 
chased to support the trend toward 
an all-jet Air Force, and will replace 
obsolete propeller-driven aircraft as 
they phase out of the AF inventory. 


Arkansas Louisiana Gas Co... 

. has purchased Reynolds Gas 
Regulator Co of Anderson, Ind, for 
$1 million. Reynolds produces gas 
regulators and control devices for 
utility and liquefied petroleum gas 
industries. Present Anderson facility 
will continue its operations, and will 
be supplemented by a plant to be es- 
tablished in Arkansas within a year. 


Hustler Corp Purchased 

The Willoughby, Ohio, manufac- 
turer of electric lift trucks has been 
bought by a purchasing group 
headed by Henry Hein and Zigmund 
Fredericks, formerly on the man- 
agement staff of the Cyril Bath Co. 
New company, to be known as the 
Heifred Corp, will continue to man- 
ufacture the Pug, the Brute, and 
other standard Hustler carriers, in 
addition to expansion of activity in 
similar equipment for materials han- 
dling applications. 


Supersonic Aircraft Frames 

To Be Produced by New Method 
Grumman Aijrcraft Engineering 
Corp, Bethpage, Long Island, and 
Twin Coach Co of Buffalo, NY, have 
obtained rights to a new technique 
for manufacturing frames for super- 
sonic aircraft. New brazing method, 
a quartz lamp process developed by 
Armour Research Foundation, in- 
volves joining of an aircraft skin to 
stainless steel or titanium honey- 
comb at a fraction of the cost and 
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time of other methods used in the 
aircraft industry. The two companies 
will develop the actual production 
methods using the new technique. 


Barden’s $2.5 Million Plant 
Barden Corp has opened its new 
125,000 sq-ft plant on a 2l-acre site 
in Danbury, Conn. Final inspection, 
assembly, testing, and inner pack- 
aging operations are sealed off from 
non-critical departments to prevent 
entry of dust or dirt that might af- 
fect extremely close tolerances to 
which the precision ball bearings 
are made. All personnel in critical 
areas enter through air locks or high 
velocity air showers; parts and mate- 
rials come in through air-locked 
pass-throughs in the walls. 





Cleaver-Brooks Expansion 
Cleaver-Brooks, Milwaukee manu- 
facturer of packaged boilers, has ac- 
quired the 68-year-old Springfield 
Boiler Co, Springfield, Ill, at a total 
investment of $1 million. Cleaver 
has been interested in moving into 
the water tube boiler field so that it 
would be able to service all major 
boiler markets. 





Misco Merges With Berlin 

Misco Fabricators, Marysville, Mich, 
a division of Consolidated Foundries 
& Mfg Corp, Chicago, has been 
merged with the Berlin Chapman Co, 
Berlin, Wis. Berlin will continue 
to produce the high alloy weldments, 


fabrications, and heat-resistant fix- 
tures formerly made at the Marys- 
ville plant. 12”x2 ig 


Permanent Magnetic Chuck 


This new, large chuck from O.S. Walker gives you the greatest chuck 
capacity ever... 12x 24 inches! Like other O.S. W. permanent ceramic 
magnetic chucks,* the new 1224 chuck has the most permanent mag- 
nets ever produced. They’re ceramic, with many times the coercive force 
of alloy magnets. The face is all steel, with no soft insulating material. 


Other important features include: low, low height, for extra machine 
capacity; fine pole divisions for maximum holding power; new, ex- 
tremely stable ““Niresist’’ body for greater rigidity. 


| All magnetic fields are controlled to prevent magnetization of the 
machine table or ways, as well as cutting tools. This feature, especially, 
| makes the O. S. Walker 1224 Chuck ideal for milling and planing 
| operations. 

| 


For details, call your local dealer or direct to O. S. Walker. 
*Patent applied for 


Oo. S.WALKER COMPANY, INC. 


Aceh WORCESTER 6, MASSACHUSETTS, U.S.A. 
ing vax The Original Designers and Builders of Magnetic Chucks 


“Now ya did it; ya been doing the work of | 
two men, so now | gotta double your withhold- | 


American Machinist * December 15, 1958 CIRCLE 265 READER SERVICE CARD 153 








thal 


en 


Frau 











December 15, 1958 


American Machini 


a 
= 
a 
UV 
ee 
= 
> 
cs 
— 
ww 
g 
< 
— 
Es 
3 
a 
| 
7 
3 
o 


154 








NEW PRODUCTION GRINDERS 


Here’s custom grinding 
at standard machine costs 


F-900 Series Standard Slide Units ... already successfully 
applied to exacting automotive and aircraft production... 
offer low-cost grinder specialization for general industry 


It’s no longer necessary to purchase several 
standard machines to accomplish a particular 
grinding job. Now Frauenthal offers an eco- 
nomical solution with production grinding 
machines equipped with F-900 Series Standard 
Slide Units. Simplified in design, tailored to 
your grinding requirements, tolerances of 
.000200” are held even with modern metals 
such as high-temperature alloys. 


Special machines? Yes, in a sense. But com- 
prised largely of proven, versatile Frauenthal- 
designed standard components. Single- or 
double-action standard slide units — either 
mechanically or hydraulically actuated — are 
applied to a machine base and drive assembly. 
Result: a grinder custom-engineered for your 
workpiece and operations. 


Foremost consideration is given to reduced 
labor costs, ease of operation and maintenance, 
and economical use of floor space. 


Virtually any degree of automation is avail- 
able — not only for the large, but also for 
medium-sized plants, too. 

The cost? Remember we offer specialized 
machines built largely from standard compo- 
nents — eliminating heavy design charges. The 
price will be a pleasant surprise — far below 
what you would normally expect to pay for a 
custom-designed machine. 2-58 


rauenthal Division 


THE KAYDON ENGINEERING CORP. 


MUSKEGON, MICHIGAN U.S. A. 
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DRAWS 

entry wire to accurate 
size through 

carbide dies 


FLATTENS 

wire in precision 8 
mill with water cooled 
carbide rolls 


SIZES AND EDGES 
SIZES AND SHAPES 


in versatile Turks Head 


GAGES 
thickness with P & W 
electro-limit gage 


BUNDLES 

traverse wound coils, 
traverse wound spools, 
loose coils. 


Wal 


Sil 
WIRE 
LINE 





Here is the new Fenn 5-in-1 Wire Line 
with a price as remarkable as its 
performance and compactness. It will 
produce precisely flattened or shaped, 
edged, and sized bundles at speeds up to 
600 FPM in an absolute minimum of 
floor space. Inlet capacity up to 3%” 
diameter. The Precision Fenn 8” Roller 
Bearing Rolling Mill has carbide shell 
rolls with internal and external cooling. 
The entire line operates from a single, 
infinitely variable speed AC motor with 
simple electric controls. The 5-in-1 
Wire Line is engineered and built to 
Fenn quality standards. Write for 
complete specifications. 
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Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


MACHINES AND ATTACHMENTS 


1 AUTOMATIC TURRET LATHES— 

Gisholt Machine Co, 1245 E Wash- 
ington Ave, Madison 10, Wis. 22-page cat- 
alog 1179-A covering Fastermatic automatic 
chucking units of the Masterline explains 
basic machine principles by which speeds, 
feeds, and functions can be preselected 
electrically, cutting setup time 50% over 
previous models. Sixteen applications il- 
lustrated and discussed; specification chart, 
machine floor plans included, as well as a 
sample job record sheet to speed setup on 
recurring jobs. 


2 STRAIGHT SIDE CRANK PRESS- 

ES—Niagara Machine & Tool Works, 
683 Northland Ave, Buffalo 11, NY. 44-page 
catalog 64J provides illustrated, detailed 
data on redesigned and expanded line of 
straight side single and double crank press- 
es, including standard and enclosed mod- 
els. Operating and structural features of 
models in line ranging from 50 through 
500-ton capacities; charts and tabular in- 
formation cover punch and press speeds, 
detailed specifications; optional equipment 
listed. 


3 NOTCHING UNITS—Wales-Strippit, 

Inc, 200 S. Buell Rd, Akron, NY. 
8-page catalog N illustrates and describes 
a variety of notching operations which can 
be easily set up in stamping presses and 
press brakes in unlimited patterns, for 
short job runs or long production runs. 
Covers 90° corner notching, louver notch- 
ing, fulerum notching for angles, and edge 
notching. Includes dimensions, capacities, 
shut heights, and die heights of Strippit 
units, picturing four methods of setting up 
notching units in production patterns with 
hole punching units. 


4 ROTARY MARKING MACHINES 

-Acromark Co, 9-13 Morrell St, 
Elizabeth 4, NJ. %-page catalog 9 illus- 
trates, describes, and gives general speci- 
fications of automatic, semi-automatic, and 
hand-operated rotary marking machines, 
designated Acromark Model No. 9. Types 
of feeds and fixtures are pictured and 
discussed. 


ra ROTARY BENDERS—Wallace Sup- 

plies Mfg Co, 1300 Diversey Parkway, 
Chicago 14, Ill. 32-page booklet presents 
brief illustrated descriptions of big and 
little benders. Request direct on company 
letterhead. 


TOOLS AND ACCESSORIES 


S VISES AND WORKHOLDING FIX- 

TURES—Universal Vise & Tool Co, 
Parma, Mich. 24-page catalog 9158 CJ 
presents illustrated descriptions of full 


as 





(fhe 
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ATH ZapinGage 


A series of technical discussions that will be helpful in 
getting better results from tapping and gaging operations 





Subject: The Hole 
You're Going to Tap: 


There are many things affecting successful and economical 
tapping but none more important than the hole you're 
going to tap. This is a big subject — but here are some 
basic points to remember which can help you. 
Tapping torque and chip removal, or chip volume, in a 
large measure determine tap life and production costs. 
Major influences are: 

1. The hole size before tapping 

2. The hole condition before tapping 





Hole Size determines Percentage of 
Thread 


Definition: “A percentage proportion of the basic height of 
thread:” The smaller the hole, the greater the percentage 
of thread. The greater the percentage of thread, the more 
the tapping torque — and the greater the volume of chips. 
This means increased friction and temperatures which cut 
tap life and require slower tapping speeds. Friction caused 
by chips packing in the tap flutes is a severe problem, par- 
ticularly in deep hole tapping. These troubles can be largely 
avoided by careful selection of hole size. 





Excessive Percentage of Thread — not 
a factor in strength or quality 


Percentage of thread specifications in Screw Threads for 
Federal Services Handbook H28, runs from about 53% for 
a No. 0-80 to about 74% on 1/2” diameter and larger. These 
percentages are adequate for the majority of work although 
special consideration is necessary in some cases such as 
stud fits. 


Extensive tests show that the static strength for a length 
of engagement equal to a standard nut thickness reaches 
its maximum at 60 percent of thread. Therefore, greater 
percentages of thread cannot be justified on the basis of 
strength alone and can only be obtained at a sacrifice in 
tap life and efficiency. 





Hole Size vs. Tapping Torque 


Tapping torque increases with percentage of thread — but 
at a much faster rate than is generally supposed. In a recent 
series of torque tests it was found that in tapping AISI 1020 
steel, the torque doubled when the thread percentage in- 
creased from 60% to 72% and tripled when the thread 
percentage was 80%. The increase was not so pronounced 
in annealed tool steel or cast iron, but the tests show that 
hole size is always a major consideration. (See fig. 1.) 


> Cylindrical and Thread Gages> Ground Thread Taps Internal Micrometers 
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Fig. 1 Effect of 
Hole Size on Tapping Torque 





OF tapsize..2-1GNC HSS PLUG HAND TAP 


|__4§ CHORDAL HOOK ANGLE FOR CAST IRON. 
AVERAGE OF 44 & 11° CHORDAL HOOK ANGLE 
+ FOR STEEL . 

MATERIAL THICKNESS --@ STOCK 

Pt GO S.FM.~- SULPHUR BASE Oil. 


The reason for these sharp in- 
creases in torque with in- 
creases in percentage of thread 
can be found in the volume 
of chip removal. On a basic 





thread form a 50% thread 
height represents the removal 
of only 31.25% of the basic 
thread area, while an increase 
to 75% thread height increases 
the area to be removed to 
60.9%—or, practically double 
the first amount. It can be 
seen that even relatively small 
—~craycastinon | decreases in hole size can 

| materially affect performance 
by increasing torque due to 
chip removal and disposal. 
a) (See fig. 2.) 
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Fig. 2 Chip Volume in relation to Percentage of Thread 


Hole Condition 


In addition to hole size, great care should be taken so that holes 
will be properly prepared for tapping. The tap will have a 
tendency to follow the configuration and direction of the hole 
and if these are not reasonably accurate in relation to the tap 
axis and diameter, tap breakage, and holes that will not satisfy 
gages, will result. Conditions to be avoided are bell mouth or 
tapered holes, bent or crooked holes, out of round, torn or scored 
holes, holes with burrs, and holes with work hardened areas. 
For a more detailed discussion of this subject (and particu- 
larly information on the diameter of holes which produce 
various percentages of threads) — fill out and mail attached 
coupon with 25¢ for technical brochure “Drilled Holes tor 
Tapping” published by the Metal Cutting Tool Institute. 








John BATH & Co., Inc. werceste, Mass. 
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WHY YOU 


CALIBRATED THREAD WIRES 


VAN KEUREN STANDARD 60° THREAD MEASURING WIRES ARE 
NOW CALIBRATED TO WITHIN .000005” OF EXACT SIZE AT NO 


EXTRA COST. 


THIS PREVENTS THE LOSS OF SUBSTANTIAL PORTIONS OF YOUR 














PITCH DIAMETER TOLERANCES. 


CONSIDER 


With VK Calibrated Wires: 
Maximum deviation in wire size as 
shown on label 000005” 


Maximum error in measurement of 60° 

Threads due to wire deviation 
000005” x 3* 
000015” 


For a 3/8-24, Class W, Thread Gage 
the pitch diameter tolerance is .0001”. 
Thus maximum measurement error us- 
ing calibrated wires is 15% of pitch 
diometer tolerance 


With Uncalibrated Wires: 
Maximum deviation in wire size as 


shown on label 000025” 


Maximum error in measurement due 
to wire deviation 
000025" x 3* 
000075” 


Note here that the error in measured 
pitch diameter using uncalibrated 
wires could be 75% of the total tol- 
erance allowed for the pitch diameter 
of the 3/8-24, Class W, Thread. 








“Change in Measurement for 60° threads 


CAN YOU AFFORD TO GAMBLE PART OF YOUR PITCH DIAMETER TOLER- 
ANCE ON UNCERTAINTY AS TO THE TRUE DIAMETER OF THE MEASURING 


WIRES? 


Chonge in Wire Diameter x (1 + cosec 30°) 


Wouldn't it be a good idea to send us your uncalibrated or worn thread neasuring 
wires for calibration and replacement where necessary? Liberal allowance will be 
made on uncclibrated wires toward the purchase of new calibrated wires. 
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Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


line of machine vises, rotary tables, ad- 
justable angle plates, standard setup fix- 
tures, and the new Universal Clamp-N- 
Jack Set-Up System for all types of 
machine tools. Specifications and prices in- 
cluded. 


. COLLOIDAL AND SEMI-COLLOID- 
AL DISPERSIONS — Acheson Col- 
loids Co, Port Huron, Mich. The ‘dag’ 
disperser (Vol 3, No. 3) gives facts on 
variety of materials including Emralon 
surface coating that makes it possible to 
apply duPont’s TFE to heat-sensitive ma- 
terials. Versatile resin-bonded Emralon 
$10 and 320 exhibit the extreme low-fric- 
tion properties of the TFE pigment coupled 
with the excellent adhesion and corrosion 
resistance of specially selected binders. 


7 X-RAY INSTRUMENTS FOR ELE- 

MENT ANALYSIS AND STRUC- 
TURE DETERMINATIONS—Philips Elec- 
tronics, Inc, Instruments Div, 750 S Fulton 
Ave, Mount Vernon, NY. 12-page booklet 
RC 212A covers most recent changes. [l- 
lustrated literature, with complete instru- 
ment specifications, covers basic diffraction 
equipment including cameras, the X-ray 
Diffractometer, and the X-ray Spectro- 
graph. Section discusses the Noreleo Au- 
trometer, automatic X-ray Spectrograph 
which analyzes specimens for 24 elements 
with qualitative and quantitative informa- 
tion on a printed tape. 


& KEYWAY BROACHES—Baj Tool 

Co, 19751 St Clair Ave, Cleveland 19, 
Ohio. Descriptive literature covers the Baj 
One-Pass push broach for production key- 
way cutting. Wide range of sizes incor- 
porate HSS cutting blades. 


9 AUTOMATIC DRIVER FOR 

SCREWS AND NUTS—Dizon Au- 
tomatic Tool, Inc, 2300-23rd Ave, Rockford, 
i. 4-page descriptive bulletin SD-B1 il- 
lustrates various models of the Auto-Torque 
and shows how parts are handled by the 
new feeder. Specifications given. 


T GRINDING WHEEL SAFETY REC- 

OMMENDATIONS—Grinding Wheel 
Institute, 2130 Keith Bldg, Cleveland 15, 
Ohio. 24-page booklet discusses such sub- 
jects as max peripheral speeds, strength 
classification of grinding wheels, defini- 
tions of max speeds, effect of wheel speed 
on grinding action, safety guards, mount- 
ed wheels, proper mounting procedures, 
truing and dressing, and the do's and 
don’ts for safe grinding. Includes table 
for converting rpm's to sfpm’s. 


11 STOCK STANDS AND OILERS — 

Stamping Specialty Co, 2141 N Sher- 
man Drive, Indianapolis 18, Ind. Bulletin 
1158 presents illustrated descriptions of 
stands to support strip stock being fed to 
a stamping machine. They are adjustable 
in height and are inclinable. Three oiler 
models covered automatically lubricate both 
sides of stock before forming or stamping 
They handle any width up to 72 in. 


HEAT TREATING AND WELDING 


12 VACUUM INDUCTION FURNACE 
—NRC Equipment Corp, 160 Charile- 
mont St, Newton 61, Mass. Technical data 
sheet describes features, specifications, and 
operating requirements of the 12-lb, tilt- 
pour Model 2651-3 with max temperature 
capability of 1700 C, crucible capacity of 
72 cu in., and operating pressures from one 
micron vacuum to 2 psig for inert gas. 


1 WELDING ELECTRODES AND 

CONTACTS — Dobbins Manufactur- 
ing Co, 9115 George Ave, Cleveland 5, Ohio. 
Illustrated data sheet gives information on 
Cletaloy electrode tips for resistance weld- 
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¢70 COST CUT for each electrode 


assembly — through use of Anaconda extruded copper 
shapes—helped Frank C. Cheston Co. add replaceable 


contact feature in its line of electric rivet heaters. 


Close-up of a 5-electrode Cheston electric rivet heater with the new 

be contact feature for easier maintenance. Savings from use 
of Anaconda extrusions enabled Cheston to include this new fea- 
ture at practically the same price as heaters of previous design. 


remova 


C= shop costs may be easier than you think. Take 
a fresh look at the way you're making metal parts. 
Make a note of any part you suspect might benefit by the 
use of extrusions, special-shaped tube, die-pressed forg- 
ings, etc. Then call in your American Brass Company 
representative and talk it over with him. He will see 
that your problem gets to the right Anaconda technical 
specialists promptly and will expedite the answer. Or 
write: The American Brass Company, Waterbury 20, 
Connecticut. In Canada: Anaconda Brass, Ltd., New 
Toronto, Ontario. a 
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Electric rivet heaters are tough, simple machines that 
have for years been saving time and money in riveting 
operations. But Frank C. Cheston Co., Newark, N. J., 
saw a chance to save its customers some money in 
maintenance, too, by making electrode-assembly con- 
tacts easy to remove for resurfacing or replacement. 

Originally these contacts were integral with the 
laminated copper conductor forming a one-turn sec- 
ondary in the step-down transformer. In redesign, 
only parent blocks (1, at left) are welded to the 
conductor. Contact shoes (2 and 3), which mate 
precisely with parent blocks for unimpaired conduc- 
tivity, are easily removed by unbolting*. 

Machining pieces 1, 2, and 3 from copper bar stock 
ran costs so high that the price of the heater would 
have become unrealistic. American Brass specialists 
were consulted and precisely shaped extrusions of 
high-conductivity copper were anand from which 
the finished sections are cut. Tolerances were closer 
and surfaces finer than with machining—and costs per 
electrode assembly were cut $70. 


i 


Cheston electric rivet heater in use showing how step-design of 
upper contact (2, in illustration above, left) makes it easy to heat 
both long and short rivets. Contacts are opened by foot pedal and 
contact pressure is maintained by springs seen just above the pedal. 


*Bolts are of Everdur® , Anaconda copper-silicon alloy 


DIE-PRESSED FORGINGS - SPECIAL-SHAPED TUBES 
EXTRUSIONS - FABRICATED METAL PARTS 
products of 


ANACONDA 


Made by The American Brass Company 
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Face, Turn, Groove, Neck, Bree Literciere 

Cut-off and Burnish BOLTS, To order any of these bulletins, circle 
AUTOMOTIVE VALVES, corresponding number inside back cover. 
PROJECTILES & SIMILAR PARTS | isc, sna circui-vresking contacts. Mate 


e | rial can be furnished in rough, finished, o: 
semi-finished stock. Standard length of 
electrodes is 8 in.; longer and shorter 


lengths can be supplied. 


Railay On ECONOMY PLANT SERVICE EQUIPMENT 


“TRANSPORTER FACTS AND 
Automatic Shaving Machines 14 FactORs”—Automatic Treneporte- 
tion Co, 149 W 87th St, Chicago 21, Il. 
16-page booklet illustrates operational fea- 
tures of Transporter walkie-type trucks for 
work in highly congested areas, short hauls, 
or intermittent operations. Check list out- 
lines facts to consider in analyzing truck 
requirements. Applications pictured; types 
of pallets or skids used with each truck; 
power features; specifications and attach- 
ments included. 


Typical parts machined on 
the “LS*-3600 


a] AUTOMATIC PACKAGING MA- 

CHINES — American Broach Dir, 

Sundstrand Machine Tool Co, Ann Arbor, 

Mich. 6-page bulletin illustrates and de- 

scribes features of Packmaster machinery. 

EcONOM Single or multiple items can be packaged 
Y by machines with hopper feed available for 

all models where required. Auxiliary func- 

tions such as counting and printing can be 

performed by optional accessory equipment. 


a INHIBITOR PAPER-—Orchard Pa- 
per Co, 3914 N Union Blvd, St Louis 

15, Mo. 75-page illustrated manual is di- 
vided into three main sections covering 
VPI (Volatile Corrosion Inhibitor) paper, 
ECONOMY Automatic Shaving Machines are available in two sizes — phan emo = fr fare geen ogre 
the “LS’-3600 for body diameters up to Yo" and lengths under heads silver and silver plate; and Coppertex, 


from V2" through 42” — the S-4300 for body diameters up to 1” and which protects against corrosion on cop- 
lengths 34” to 6” under heads. Production rates for the standard “LS”- e —_ pote ge — = and oo 

. cnerts, case istories, anc samples © pa- 
3600 range from 800 to 2400 finished parts per hour and the S-4300 pers included. Request direct on company 
from 450 to 1800 per hour. letterhead. 


Machines are fully automatic and parts flow from hopper to work ‘6 FORK LIFT TRUCKS—Allis-Chal- 
pan. Simple adjustments plus easy, rapid set-ups enoble operator to ! mers Manufacturing Co, Engine- 
operate several machines. Material Handling Div, Milwaukee 1, Wis 
; ; : s 7 8-page catalog BU-485 covers engineering, 

For the ultimate in accuracy, high production and low costs investi- design, and construction features of the 
gate ECONOMY Automatic Shaving Machines. FT-2024, a 2000-Ib capacity, 35-hp model. 

Automatic Pointing & Thresding Machines Specifications and capacities tabulated. 

u ' 

THE ECONOMY LINE Double End Automatic Pointing Machines LAMP ATTACHMENT Rockwell 
Automatic Shaving Machines Automatic Pointing Machines 17 : . ee reeg* “he 
Automatic Pointing & Shaving Machines Semi-automatic Pointing Machines : Manufacturing Co, Delta Power Tool 
Div, 499 N. Lexington Ave, Pittaburgh &, 
Penna. Illustrated bulletin AD 1155 de- 
seribes heavy-duty lamp designed for in- 


ENGINEERING CO, __ tticsic icis ‘reauiring 0 stront, close-up 


light. Can be used on radial saws, drill- 


WILLOUGHBY, OHIO presses, shapers, lathes, and other indus- 


trial tools. 


(continued on page 163) 


Illustrating operctions completed 
on the S-4300 


Designers and Monufacturers of , 
Secondary Operation Machines since 1915 
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. COMPANY CAFETERIA 
there's a place in your shop for 


LINLEY 
JIG BORING MACHINES 


Designed specifically for smail precision jig boring. 
Accurate to a high degree — simplified design enables 
fast, precise set up and operation. An extremely versa- 
tile machine that can save you money by releasing 
larger capacity borers for heavier work. Write for 
complete information on these improved Linley Jig 
Borers. Table size — 7" x 172"; table travel — 
62" x 10”. 


Dictate Your Inquiry Now — Prompt Reply Assured 


LINLEY BROTHERS CO. 
664 STATE ST. EXT. . BRIDGEPORT 1, CONN. 























“They serve a blended coffee here— Monday's, 
Tuesday's, and today’s.” 
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Now...MORE ball bearing types and a bright, new package 


Hoover is widely known as a leading producer of open, 
shielded and sealed types of deep-groove ball bearings, 
double row bearings and water pump bearings. These 
Hoover products have earned a long standing reputation 
for quality. 

Now, three new series are added to the Hoover line: 
1) pillow block bearings and companion flange bearings; 
2) 3L00 extra light bearings for maximum shaft and 
minimum housing dimensions; 3) “‘Super Max’”’ 


bearings for maximum capacity applications. 

All these new bearings meet Hoover’s high quality 
standards. All are made with smooth Hoover Honed 
raceways and Micro-Velvet balls, accurate within 
millionths of an inch. All are designed for superior 
performance and long life. 

New, too, is the distinctive blue and yellow package, 
designed to help you recognize Hoover bearings quickly 
and to remind you that they are tops in quality. 


[NOouer 


BALL AND BEARING COMPANY 


5400 South State Road, Ann Arbor, Michigan 
Los Angeles Sales Office and Warehouse: 2020 South Figueroa, Los Angeles 7, California 
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L FOR MODERN 
FORGING 
PROCEDURE 


You are invited to have your name placed 
on our mailing list to receive this valuable 
series of articles on up-to-date forging 
methods and procedures. We will be glad 
to send a complete set of twenty one issues of 
“The Forger” in addition to placing your 
name on our mailing list to receive future 
articles as they are prepared. There is 
absolutely no charge for this service. We are 
glad to make this good wiil contribution 
to the advancement of modern forging 
practice as executed on ACME XN 
Forging Machines. 


1207 W. GSth STREET + CLEVELAND 2, OHIO 


“ACME” FORGING © THREADING © TAPPING MACHINES © ALSO MANUFACTURERS OF “HILL” GRINDING & POLISHING MACHINES 
HYDRAULIC SURFACE GRINDERS © “CANTON” ALLIGATOR SHEARS © BILLET SHEARS © “CLEVELAND” KNIVES © SHEAR BLADES 
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Free Literature 


To order any of these bulletins, circle 


corresponding number inside back cover. 


COLOR CODE SYSTEM—Crown In- 
« dustrial Products Co, Dept AMN, 
1003 Amaterdam St, Woodstock, Ill. Mate- 
rials for quickly revising an old color cod- 
ing system, or for designing a new one are 
available in kit form. Includes a color code 
chart, gummed paint color samples, com- 
plete information about color coding—in- 
structions, materials, suggestions and ex- 
amples of what to do and what to avoid 
Request direct on company letterhead. 


18 ELECTRIC CLEANERS—Ace-Syca- 
more, Inc, 448 DeKalb Ave, Syca- 
more, ill. 6-page illustrated brochure de- 
seribes line of portable units for all types 
of blowing, vacuuming, spraying, and air- 
sweeping applications. Range of optional 
attachments pictured; optional equipment 
for special cleaning jobs listed. 





1 HIGH-TEMP VIBRATING CON- 


VEYORS—Carrier Conveyor Corp, 
211 N Jackson St, Louisville, Ky. 4-page 
data sheet 700-HT-9 covers designs and ; 
dimensions of three new units that oper- Here y an 
ate on the Carrier Natural-Frequency vi- 


brating principle. Models can handle hot exciting new game: 
. 


materials up to 1800 F. 


20 BOLTLESS STEEL SHELVING a 
Alan Wood Steel Co, Penco Div, 200 

Brower Ave, Oaks, Penna. 8-page bulletin PUT your products in the barrel 
B-40 presents illustrated information on six 

styles of Penco T line open and closed types 

of plain and ledge shelving. Covers com- TAKE our rofits out 

panion equipment such as drawer case 


units, service counters, tool storage racks, 


Oe ae Sale. One of the greatest money-saving opportunities in metal- 


OVERHEAD MATERIALS HAN- , ; ie } > > ‘ > — ‘ 7 

BU Saaea BEMNOUNT — Ciskend working lies in the use of barre ls to finish parts by the 
Tramrail Div, Cleveland Crane & Engi- hundreds in place of conventional methods that finish 
neering Co, Wickliffe, Ohio. 12-page booklet - 

2008-N presents detailed studies of track one part at a time. 

design, peening, and stresses. Covers vari- 
ous types of carriers, cranes, tractors, 
track switches, buckets, grabs, and electri- 


Barrel finishing makes easy work of many tough jobs of 
fication. Variety of installations illustrated. grinding, deburring and buffing by wheel. 
PARTS AND MATERIALS 


ite customer change ‘ . 

22 INSTRUMENT BEARINGS — spit One Oakite cu t ner change d to barrel methods to de 

Delibcaring, Division of MPB, Inc, burr curved stainless steel strips that are 14 inches long. 
Lebanon, NH. 24-page catalog covers a ° « . 

The cost for deburring 20,000 strips was reduced from 


complete line of thin-section ball bearings 


made in precision and _  ultra-precision $3,000 to $125.00. 


grades to dimensions of the AFBMA B-500 
series. Known as the T Series, they fea- 


ture the SBB method of construction which 

makes possible a full ball complement with- FRE es For a copy of 

out loading slots, plus integral shielding, ee “2 a i 20 

and one-piece retainers for radial bearings. Precision Barrel Finishing 

Available in 12 sizes and five types. 7 ts ae " | P bl . fi 

pale teas Bagnaets a —containing valuable infor- 

mation on cutting down, 
deburring, descaling, and 
burnishing—write to Oakite 
Products, Inc., 24 Rector 
Street, New York 6, N. Y. 


Export Division 
Coble Address: Oakite 


* 
= 


“Along about half way there was a complete 
management shake-up!’ Technical Service Representatives in Principal Cities of U.S. and Canada 
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This motor can drive 


This squirrel cage, open frame, integral horse- 
power Century Electric motor works fine on dozens 
of applications. You'll find it giving dependable 
low-cost service on blowers, fans, pumps, lathes, 
drilling machines and grinders. But... 


It can’t do everything. There are many ap- 
plications where it won’t give good results. That’s 
why you can’t use just any motor on your equip- 
ment. You need the right motor. The motor that 


gives you the right combination of torque, horse- 
power, acceleration and efficiency for you to get 
top performance from your equipment. 


Century Electric can help you get that right 
motor. Here’s why: Century Electric sales engineers 
are motor experts. They know motors and drive 
problems inside and out because they think, sell 
and apply motors and nothing but motors. They 


can give you on-the-spot answers. 
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anything... 


Over 10,000 types of motors are available 
from Century Electric. There is one for every type 
of application and any operating condition—dusty, 
corrosive, explosive or moist. Century Electric 
sales engineers will help you select the right one. 
They don’t have to rely on few types, like this 
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almost 


standard squirrel cage motor, to do everything. 
For more than a motor—for help in selecting 
the right motor for your application, just contact 
your nearest Century Electric Sales Office or Au- 
thorized Distributor. A Century Electric sales engi- 
neer will be glad to help you. 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities 


Cie 














Free Literature NEW FILMS... 


To order any of these bulletins, circle 
corresponding number inside back cover. Founpry F.Lexisitity. Produced by 
Link-Belt Co, Dept PR, Pruden- 
re en: . tial Plaza, Chicago 1, Ill. 16 mm, 
2 RETAINING RINGS Waldes Ko- . . 
hinoor, Inc, 47-16 Auatel Pl, Long sound, color. Running time 29 
Island City 1, NY. 24-page catalog RR min. 
10-58 contains descriptions and _ illustra- 
tions of currently available Waldes Truarc : 4 ; : 
rings, pliers, and accessory tools. In ad- Dealing with Link-Belt’s new Ewart 
dition to general information, it includes malleable-iron foundry in Indian- 
selector guides to 20 standard ring series “a , rll 2 
and 30 representative specials designed for apolis, this film shows mechanical 
specific requirements; data on four ring handling methods for producing a 
es and assemb ools. . : P : 
Wee, sad canenily’ test wide variety of castings with fre- 
24 FLEXIBLE GEAR COUPLINGS quent changes in production require- 
ee eee Se, Se Soe ments. Illustrated are complete 
Hudson Blvd, North Bergen, NJ. 4-page . . Ss eas “ a 
Golder mives Gctaile ca now: Metex ecules molding lines for special jobs in lim- 
with a nylon sleeve. Tabular data covers ited quantities, for small semi- 
S S ee 7. continuous jobs, for continuous 
SIMONDS has production, and for high-speed auto- 
over 60 years’ 25 WORM GEAR SPEED REDUCER matic shell molding. 


. . De Laval Steam Turbine Co, Tren- 
experience in ton 2, NJ. 4-page bulletin 5018 presents 
cutting quality information on fan-cooled Verso units that 
. | . | mount at any angle. Tables give complete 
industria hp and torque data; speed reduction ratios 
years ] y ranging from 70:1 to 5:1 are available; 
gears. We can tet Bccgper Ae MaTertacts HANDLING TECHNIQUES. 


dimensions of units in various sizes dia- 


su Pp pl y an y grammed and detailed. Produced by College-Industry 


type of gear in ; : : 
i ; th F ge 26 TWO-WAY AIR CONTROL Committee on Material Handling 
cast or forged steel, gray iron, VALVES—OPW-Jordan, 6013 Wiehe Education, 9116 Four Winds Way, 
bronze, Meehanite, rawhide or Rd, Cincinnati 13, Ohio. 2-page bulletin Skokie, Ill. 35mm strip film. 


. . ° F-44 describes and pictures Model 234-L . ‘ . 
bakelite in a full range of sizes bronze valve for use with air-vperated hy- Price, including script, $15.00 to 


adaptable to the material Also draulic lifts, hoists, and other industrial educational institutions, and 
a ae air-operated equipment. Unit is made with $20.00 to i 
: o industry. 


heat-treated, case or flame hard- or without hold open feature. 


ened — of carbon oF alloy 27 §ELECTRIC FURNACE STEELS Consisting of 600 individual pictures 
steel. Send us your require- Copperweld Steel Co, Aristoloy Steel ‘ 
: in strip form, the film illustrates ma- 


ments for te ti Div, Warren. Ohio. 48-page illustrated cat- 
S quotation. alog in addition to presenting complete terial handling techniques for such 


information on services provided by the . ‘ 
Miche, tntieies Wiline: OF Medinalin ated items as case goods, wood products, 


Custom available in standard and special analyses, dangerous objects, drums and bar- 
including those that can be furnished rels, liquid, perishables, and fragile 


v leaded. Rolling limits and chemical analysis 7 “ 
GEAR CUTTING ~Y) are also shown materials. A classification code ac- 
SIMONDS’ f. il ‘ 28 POWER TRANSMISSION EQUIP- oe the script permits —_ 
SIMONDS facilities MENT—T B Wood's Sons Co, Cham- location of applications for the spe- 
can produce any bersburg, Penna. 8-page bulletin 3101 cific types of products illustrated. 
. ¢ covers complete line of sheaves, variable- 
type of custom gear pitch sheaves, V-belts, flat-belt pulleys, 
from your blanks if QUALITY pillow blocks, flange units, take-up bear- 

é a ings, couplings, and timing-belt drives. 

you prefer. Same GEARS 

P - FOR OVER LAMINATED PLASTIC—Formica 
quality ite A same 65 YEARS 29 Corp, 4614 Spring Grove Ave, Cin- 
prompt service. cinnati $2, Ohio. 4-page illustrated catalog, 
“Formica—Stronger than Steel; Lighter 
than Aluminum,” describes 8-52. Presents 
data to back up claim that S-52 dies are 
faster and more economical to make, lighter 
in weight, and finish is super-smooth, dent- 





resistant 


3 HEAVY-DUTY FOOT SWITCH 

Micro Switch, Division of Minne- 
apolis-Honeywell Regulator Co, Freeport, 
iil. Data sheet describes unit for use on 
machine tools, presses, motors, etc. Switch 
features a high electrical rating, oil-tight 
east fron enclosure, and protective toe 
guard. Includes dimension drawing, char- 
acteristics, electrical rating, and price in- 
formation. 


7 FLOW-CONTROL SERVO VALVES 

Moog Valve Co, Proner Airport, East 
Aurora, NY. 6-page catalog 220 describes 
series of valves available at max rated 


flows to 10 gpm at 1000 psi valve drop with 
operating supply pressures from 500 - 
4500 psi. Units are customarily designed 


for temp range from -65 to +275 F, and 

G ¥ A 4 & M 7 G C 0 are obtainable on special order for temps to 

. e +400 F. Series operate on electrical input - —s 

7 Satis Sie remenen 2° HA sawet er aperex 60 me and qeteh choot 1 want to borrow this indicator—i heard my 

LIBERTY at 25 a La 18 os. Request direct on company letter- wife is running out on me, and | want to see 
head. how much.” 
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Tuning Condenser: spacing parallelism. Very 
close tolerances had to be held in spacing the 
parallelism of a special tuning condenser for 
electronic test equipment. Optical gaging with a 
Kodak Contour Projector permitted economical 
measurement to an accuracy impossible by other 


A Beam Switching Tube: 1 cathode, 10 targets, 10 spades 
methods. 


te align. This 21-el t tube comp t had to be in- 
spected fast enough to keep up with assembly speed in 
mass production, yet all elements had to be within .002” of 
specification. Optical gaging with a Kodak Contour Pro- 
jector provided the required speed and reduced inspection 
costs by spotting defects i diately after bly. 








Cede Rod: 1100 holes to inspect. This steel tube, used in a 
high-speed printer, has more than 1100 tiny holes to be in- 
spected for lateral and angular tolerances of + .0015”. 
Conventional methods permitted inspection of 1 or 2 rods a 
day. With optical gaging the rate rose to 15-20 per 8- 





hour shift. 


One instrument inspects these varied parts 


With optical gaging, switching from one 
type of part to another requires only a 
change of chart-gage and fixture. You 
can use the same basic instrument. And 
with a Kodak Contour Projector the 
variety of parts you can check is almost 
unlimited. Here’s why: 


© Capacity—Screen size does not restrict 
the size of parts you can handle. Multi- 
ple-position fixtures let you handle parts 
bigger than the screen itself. What’s im- 
portant is the staging area—and Kodak’s 
unique relay lens provides uniform 
ample clearance regardless of magnifi- 
cation. Distortion-free image permits 
measurement anywhere on the screen. 


®Ease of operation—Kodak Contour 


Apparatus and Optical Division 


Projectors are designed for maximum 
speed and minimum operator training. 
Bright screen image reduces fatigue, per- 
mits working in normal room light. 
Finger-tip controls are within easy reach 
of the operator. 


© Optical Stability—The accurately pre- 
positioned optical elements on Kodak 
Contour Projectors eliminate the need 
for adjustments by operator. Rigidly 
mounted lenses and mirrors maintain 
alignment and position. Rugged con- 
struction withstands heavy use. 


For more details on how optical gaging 
can save time and money in your opera- 
tion, send for the booklet, “‘Kodak Con- 
tour Projectors.” 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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, 
Wiper Spring: 24 dimensions ...3 minutes. 
This vital comp t of a teleph dial switching 
mechanism has 24 dimensions to be checked. In- 
spection rate with a Kodak Contour Projector is 
3 minutes per part, compared to an hour using 
mechanical gages. 





Almost any inspection job can be done 
quickly and accurately on a Kodak Con- 
tour Projector. Operators need little train- 
ing, work in comfort because controls are 
easy to reach; bright screen image reduces 
fatigue, permits use of instrument in normal 
room light. 
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Ready tO produce and produce and produce 


SPEEDOMETER FRAME 


These two machines are shown on our 
assembly floor ready to ship. One is a 
simple double-end machine with no in- 
dexing, the other a large center-column 
machine with indexing. 

Both machines operate on die castings 
at high production rates. Both have 
power clamping and unclamping. Each 
operator removes a finished part, puts 
a new one in the fixture and presses 
buttons to clamp it. 

Thecustomers approved test runs here 
on our assembly floor. They continue 
to get good production because of good 
basic design and rugged, accurate 
construction. 


Speedometer Frame 600 parts per hour 
is the gross production on the double- 
end machine (left) The left unit 


— @ Zl 
ME 
4 i fi la \ 
dt ' + iy 4) 
~ 
} -< «< 
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threads a stem with a self-opening die 
head while the right unit taps two holes. 
Another Kingsbury (not shown) oper- 
ates on 11 holes in the same part. 


Windshield Wiper Housing 460 parts per 
hour is the gross production on the big 
13-spindle machine. A 43-inch index 
table holds seven work fixtures. The 
face to be milled is on top. 

The first unit at the man’s left mills the 
face at 3500 rpm. It is 30° right of the 
radial centerline through the station. 
For the holes in the center sketch there 
are four horizontal units, each 60° left 
of the radial centerlines. 

Four vertical units operate on holes in 
the right sketch A combination tool 
machines the .500 hole and 2.884 bore 
concentric within .003 T.I.R 
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Special features include — 
— Filtered coolant for all tools 
and gun reaming of two holes for a 
high finish. 
— Oil mist lubrication for the 
multi-spindle auxiliary heads. 
— Lights that identify any unit 
that fails to complete its cycle. 


Little downtime, few rejects Our custo- 
mers tell us that their Kingsburys run 
month after month without trouble. A 
Kingsbury can do the same for you. 
Kingsbury Machine Tool Corp., Keene, 
New Hampshire. 


KINGSBURY 


MULTI-UNIT AUTOMATICS 








Roland Lehr has been elected presi- 
dent of Gear Grinding Machine Co, 
Detroit. He has served as a director of 
the company since February. Mr Lehr 
will continue as president of Baker 
Brothers, Inc, Toledo. Both companies 
will operate independently 


Fred F Miller has been named vice 
president, engineering, of Gear Grind- 
ing Machine Co, Detroit. Associated 
with the company since 1934, he was 
formerly vice president of Detroit 
Bevel Gear Co, until recently a Gear 
Grinding subsidiary 


NAMES IN THE NEWS... 


Wilbur C Stauble has been elected 
president of Veeder-Root Inc, Hart- 
ford, Conn, manufacturer of com- 
puters and counting instruments. He 
succeeds Harvey L  Spaunburg, 
named chairman to replace the late 
John H Chaplin. Mr Stauble will 
continue to serve as president of 
Holo-Krome Screw Corp, a Veeder- 
Root subsidiary. 


Steven S Gordon, vice president and 
general manager of Republic Gear 
Co, Detroit, has been elected presi- 
dent. 


Ted Eckert Jr has been placed in 
charge of machine tvool sales of 
Harig Mfg Corp, Chicago, manufac- 
turer of the Harig-TML surface 
grinder and Grind-All fixture. 


Roy C Norton Jr has been named 
chief engineer of the _ recently 
formed Saco-Lowell Automotive Di- 
vision, Saco, Me. He held a similar 
post with the Long Manufacturing 
Division of Borg-Warner Corp, De- 
troit. 


Henry J Egen Jr has been appointed 


manager of tool engineering and 
metal fabrication for Philco Corp’s 
Government and Industrial Division. 
He was formerly chief tool engineer 
for the Mergenthaler Linotype Co, 
Brooklyn. 


Walter K Bailey, president of Warn- 
er & Swasey Co, Cleveland, has 
been named a member of the Case 
Institute of Technology board of 
trustees. 


Howard R Silverfhorn (left) has been appointed director of manufacturing of 
the Marine and Industrial Engine Division of Chrysler Corp. He was previously 
plant engineer at the Trenton, Mich, engine plant. Howard D Peacock has been 


named chief engineer of the Division 
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Charles F Myers has been elected ex- 
ecutive vice president of Van Norman 
Industries, Inc. Mr Myers is president 
of the Morse Twist Drill & Machine 
Co Division, New Bedford, Mass. Her- 
bert I Segal, president of Van Norman, 
is retiring January 5 


J Robert Wolcott has been appoint- 
ed manager of manufacturing for 
the General Electric Atomic Power 
Equipment Department, San Jose, 
Calif. Formerly manager of design 
engineering for APED, Mr Wolcott 
succeeds John M Hobbs, appointed 
to the company’s manufacturing ser- 
vices organization in New York. 


F A Wagoner has been named man- 
ager of the plant engineering depart- 
ment of Ford Motor Co’s Highland 
Park (Mich) Tractor Plant. He was 
formerly production manager. 


Howard S Bunn, executive vice 
president of Union Carbide Corp, 
has been elected president to suc- 
ceed Morse G Dial who will continue 
as chief executive officer in addition 
to assuming the post of board chair- 
man. 


John F Quereau, director of manufac- 
turing for Leeds & Northrup Co, Phil- 
adelphia, has been named vice presi- 
dent, manufacturing 
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Zp CAN INCREASE YOUR PRODUCTION 
. . . because CDT specializes in designing and building tools 
and machines for today’s high production demands. 


Gp CAN IMPROVE YOUR QUALITY 
. . . because CDT tools, jigs, fixtures and machines are 
precision engineered and built to the strictest requirements. 


Gp CAN LOWER YOUR PRODUCTION COSTS 
. .. by increasing the efficiency of your operation with special 
tools that do the job better—faster—more economically. 


Call on Columbus Die-Tool for your special tooling problems. A large 
creative engineering staff with experience in developing special tools 
and machines for hundreds of industries is at your service. Over 50,000 
square feet filled with precision . a 
production equipment enables us 
to build fine tools and special 
purpose machines to exacting re- 
quirements. Avail yourself of the 
industry-wide experience of 
Columbus Die-Tool. 


FREE: New brochure listing facilities, equipment, etc. Write today. 


Columbus Die “Tool 


AND MACHINE COMPANY 
P.O. BOX 750 * COLUMBUS, OHIO 


ESTABLISHED 1906 


Designers and manufacturers of JIGS © FIXTURES ¢ SPECIAL TOOLS ¢@ 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 
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NAMES 
IN THE NEWS... 


Joseph F Wrobel has been appointed 
sales manager of the F Jos Lamb Co, 
Detroit designer and builder of spe- 
cial machine tools and automation 
equipment 


Fred O Hosterman has been pro- 
moted from executive vice president 
and director of sales of Weston-Hy- 
draulics, Ltd, North Hollywood, Cal- 
if, subsidiary of Borg-Warner Corp, 
to president and general manager. 
He succeeds I E Weston, named 
board chairman and chief executive 
officer. A E Schumate, vice presi- 
dent, takes over Mr Hosterman’s 
former post. 


Edward N Wrenshall has been ap- 
pointed general manager of Kerotest 
Manufacturing Co, Pittsburgh valve 
maker. He was formerly director of 
purchases. 


C R Robertson, sales manager of 
Weller Electric Corp, Easton, Penna, 
has been elected vice president, 
sales. 


Lionel L Holder has been appointed 
sales manager of the Metalworking 
Machinery Division of Wysong & Miles 
Co, Greensboro, NC. He was formerly 
manager of the service department 
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Duti-Rated gear drives 


Rugged 
housings 


for smooth, fine-line positioning 


Louis Allis provides compact, sturdy gearmotors for dependable 


machine-tool drives 

Wherever your machine-tool drive problem calls for 
reduced or low-speed operation, a Foote Bros. — 
Louis Allis gearmotor can provide a dependable low- 
cost solution. The 3 hp, 248 rpm, 9.3:1 D. C. gear- 
motor shown above is a typical installation. 


These gearmotors have been field-proven on many 
machine-tool applications . . . drilling and tapping 
machines, grinders, vertical mills, planers, and 
punch presses . . . where precision is required. 


They are compactly designed to give you maximum 
power in a minimum space. The sturdy cast-iron 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE 
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stress-free housing eliminates distortion and deflec- 
tion of the rotating elements, and assures you of 
permanent drive alignment. File hard gears with 
ductile cores are Duti-Rated to withstand and ab- 
sorb punishing rapid reversal cycles. 

Foote Bros. — Louis Allis helical gearmotors are 
available from 1 to 150 hp, output speeds from 780 
to 74% rpm. Louis Allis right-angle gearmotors are 
rated 14 to 30 hp, with reduction ratios up to 100:1. 


There’s expert field application service, too. Contact 
your Louis Allis District Office or write to the Louis 
Allis Co., 452 East Stewart St., Milwaukee 1, Wis. 


LOUIS ALLIS 


SPEED DRIVES 
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THE STRIPPIT FABRICATOR 

—a single compact multi-purpose 
Punch Press with quick-change tool 
holder, uick-set gauging and stops. 


Short run ? Complicated pattern? If it’s sheet metal up to 44” mild 
steel, if it’s punching, notching or nibbling, it’s profitable on a Strippit 
Fabricator ! 

Set up in minutes! Punches and dies are changed in 30 seconds or less, 
and Strippit guided punches need no aligning or adjusting. Back stop 
with precision gauge is instantly set by a locking knob. Self-tripping 
finger stops on gauge bars provide multiple stopping as the work is 
moved rapidly under the punch. A switch gives you single punching or 
165-stroke-a-minute nibbling, and all tools are within quick reach in 
attached “file drawers” or shelves. The Fabricator is more than a 
one-machine shop — it’s a whole system of quick-change, high-profit 
fabrication used by thousands of shops. 


What’s more, you can add the Strippit Positive Duplicator for high-speed 
punching in medium runs — plus the Dupl-O-Scope to punch Duplicator 
templates right from the drawing, in a few minutes. Write today for 
details and demonstration at your plant by the Strippit mobile unit. 
Warehouse stocks in Chicago and Los Angeles. 


TOOL HOLDER is pulled out, 

for instant removal of die and punch 
assembly, ready for the next inter- 
changeable tool. 144” diameter capacity 
holder shown, 3%” diameter holder 

also available. 


wates STRIPPIT oe 


200 Buell Road, Akron, New York 
In Canada: Strippit Tool & Machine Limited, Brampton, Ontario 
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NAMES 
IN THE NEWS... 


OBITUARIES 


Emmet Blakeney Gleason, 55, presi- 
dent of the Gleason Works, Rochester, 
NY, died Nov. 21. He was the grandson 
of William Gleason, founder of the 
company, and the son of James E 
Gleason, chairman of the board and 
one of the nation’s famed machine tool 
men. He was a graduate of the Uni- 
versity of Rochester and of Harvard. 
He joined the Gleason Works in 1927, 
became general manager in 1943, and 
president in 1947. 


George E Gernon, 87, secretary of the 
Gisholt Machine Co, Madison, Wis, died 
Oct 16. Mr Gernon, a member of the 
board of directors, had served the 
company for 58 years 


Alexander B Todd, 69, board chair- 
man and former president of Harron, 
Rickard & McCone, machine tool 
distributors of Los Angeles, died 
Oct 9. He had been associated with 
the machine tool industry since 1909. 


Leavenworth P Sperry, 75, former 
chairman and president of the Sco- 
vill Manufacturing Co, Waterbury, 
Conn, died Nov 22. He joined the 
company in 1903, had served as 
president since 1944 and board chair- 
man since 1955. 


December 15, 1958 











“Aq y a 














ce ea 


¢ 
Ra 


Courtesy Combustion Engineering, Inc. 


Combustion Engineering specified 
more than “ordinary boring mills” 


Combustion Engineering, Inc., pioneer manufacturer 
of heavy reactor vessels, concluded that ordinary 
boring mills would not produce the close tolerances 
and surface finish required in their critical opera- 
tions. That is why they specified a Cincinnati Gilbert 
floor type boring mill for this job. 

The workpiece is a 96-ton stainless steel reactor 
for a Naval nuclear power plant. The Gilbert ma- 
chine is used to finish the boring of the bolt holes 
in the 20” thick flange, and to machine the cutlet 
nozzles. 

Combustion Engineering’s high standards require 


a surface finish of 32 R.M.S. on some of the bolt 
holes—an easy specification for a Gilbert, which can 
bore holes with a mirror finish, when required. A 
Tele-Vernier optical measuring system increases the 
speed and accuracy of machine positioning. 

Work of equally high quality is produced on a 
number of other Gilbert boring mills at Combustion 
Engineering’s Chattanooga and Windsor plants — 
proof that “those who buy Gilbert buy Gilbert again.” 

Write for new Bulletin 558. 

The Cincinnati Gilbert Machine Tool Co., 3340 
Beekman Street, Cincinnati 23, Ohio. 


those who buy Go WM BE RG by Clbert again 
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ELECTRONICS 


Electronics is one of our fastest growing indus- 
tries. By 1965 there will be thousands of new 
needs and new jobs. 


CHEMICALS 
Today there are more than 800,000 workers in 
chemicals and related industries. By 1970, there 
will be twice as many! 


Our growing population demands constantly 
increasing mobility. Result: thousands of new 
opportunities, new jobs in the coming Jet Age. 


NUCLEAR ENERGY 


Nuclear energy is now supplying power for 
ships and electric plants. Future possibilities 
are virtually unlimited. 


COMMUNICATIONS 


As our nation grows, the demands made upon 
communications grow proportionately. Thou- 
sands more needs, more jobs. 


The trend is to labor-saving, ready-to-eat pack- 
aged foods. This new phase of an old industry 
will need thousands more workers. 


7 BIG REASONS FOR CONFIDENCE IN AMERICA’S FUTURE 


1. MORE PEOPLE— Four million babies year- 
ly. U. S. population has doubled in last 50 
years! And our prosperity curve has always 
followed our population curve. 


2. MORE JOBS —Though employment in 
some areas has fallen off, there are /5 million 
more jobs than in 1939—and there will be 
22 million more in 1975 than today. 


income after 
is €x- 


3. MORE INCOME — Family 
taxes is at an all-time high of $5300 
pected to pass $7000 by 1975. 


4. MORE PRODUCTION—U. S. production 
doubles every 20 years. We will require mil- 
lions more people to make, sell and distribute 
our products. 


5. MORE SAVINGS— Individual savings are 
at highest level ever— $340 billion—a record 
amount that is now available for spending. 
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6. MORE RESEARCH — $/0 billion spent each 
year will pay off in more jobs, better living, 
whole new industries. 


7. MORE NEEDS—In the next few years we 
will need more than $500 billion worth of 
schools, highways, homes, durable equip- 
ment. Meeting these needs will create new 
opportunities for everyone. 


* * * 


Add them up and you have the makings 
of another big upswing. Wise planners, 
builders and buyers will act now to get 
ready for it. 


ea r ow 


HEALTH 
Ever-increasing opportunities in research, de- 
velopment and production. In the field of 
antibiotics 50° more workers will be required. 


EDUCATION 
The giant school-building program now begin- 
ning will offer new jobs to many thousands of 
construction workers. 


CONSTRUCTION 
3 million workers will benefit from new high- 
way and construction programs—and even 
more workers will be needed soon. 


MARKETING 
Marketing includes sales, consumer research, 
product and package design, advertising and 
public relations. All need new skills every year 
—and many thousands of new workers! 


FREE! Send for this new illustrated booklet, “Your Great 


Future in a Growing America.” 


Drop a postcard to: ADVER- 


TISING COUNCIL, Box 10, Midtown Station, New York 18, N.Y. 
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STEELWELD 


PRESS BRAKES 


Powerful, Versatile Presses 
with Outstanding Features 


4 
| 























As Available in all capacities to 2000 tons. 
| - For bending mild steel from 10 gauge to 2 inches and in lengths to 30 feet. 


Positive overload protection. EAVILY built and of finest quality throughout, Steelweld 
Constant power during entire Hydraulic Press Brakes are of the most advanced design with 
stroke. all features desirable for ease of operation, maximum production 
os eeretiiil int and finest performance. 
a They are versatile machines capable of handling a wide variety of 
Stroke quickly adjusted for any operations. They are ideal for jobbing shops, as well as for mass- 
. production work. They work to close tolerances and have ample speed. 
Fast ram approach and return— We urge you to get the facts on these outstanding brakes that 
slow-speed pressing. have so much to offer you. 


Operating pressure simply 
adsted Winter (==) STEELWELD 


Accurate ram level automatically ¢_. copy 


of catalog 


Simple, safe to operate. Feet Two- and Four-point Straight-Side Presses; Hi-Draw Presses. 





THE CLEVELAND CRANE & ENGINEERING COMPANY e 1471 EAST 281st STREET ° WICKLIFFE, OHIO 
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drilis, reams 
and courtersinks Answers to hundreds of 


sn m - secaimiggicon 
SCNSAT! questions—complete in 
we 4 one EASY-TO-USE 


volume 
SPACEMATIC IMAobiinai 


Air-Powered say about this book: 


DRILL MOTOR | Automate Machining: “Offers quick 


a practical nature.”’ 





Design News: “Digests vast amount of 
original source material otherwise diffi- 
eult to obtain even when one knows 
where to look.” 


: Welding Journal: “Valuable aid to 
SPEEDS PRODUCTION . machinists, designers, yw ool and 
no costly jigs or ‘ engineers.” 
fixtures to bother with .. a) «++ EXTREMELY VERSATILE... Automotive Industries: ‘Storehouse of 
variety of cutters, collets, bushings useful tables and formulas, plus .. . 
. methods, materials, and equipment.” 
and spacers for self-indexing assure 


wide drilling applications THE NEW 


AMERICAN 


Here is one of the most sensational cost-saving tools ever introduced to industry. 
: ~ ans oe . Fd fi 
Completely automatic, the SPACEMATIC approaches automation on all drill MACHINIST 4 


countersinking applications. Low first-cost, extreme accuracy, lightning-fast opera- HA B K 


tion, self-indexing, improved hole quality are just some advantages of this revolu- 
tionary tool. adnod ix Otte wee 
ited by T LE GRAND 
. ; now IT OPE an TES Santee i iate Editor, 
The SPACEMATIC attaches directly to the work piece TWO OTHER WINSLOW American Machinist 
by means of an expanding collet which is inserted in POWER TOOLS YOU 1579 pages, 534 x 8 
previously drilled hole. Successive holes are drilled ac- 774 illustrations, $11.00 
cording to a predetermined space pattern, usually pro- SHOULD KNOW ABOUT 


vided by an inexpensive sheet metal template. The 
mes dh oe Saree Coon ie eee eaeint rigger | SPACEMITE DRILL MOTOR 
cycling of the tool is automatic ...after initial trigg a hana Gate Gant Gab cegienes iP tice of beinn ble to Gal Gh oe 
actuation, the unit clamps to work surface, drills or drills angle drills for limited-access- | ,'%¢ dependable answer—to almost any ques- 
' . the hole > “ts th . de- @ wep | tion—quickly—layouts, feeds, speeds, tools, jigs, 
and countersinks the hole, retracts the cutter at a prede area drilling. fixtures, materials, standards, tolerances—any 
termined depth setting, and automatically releases from detail of machine shop or drafting room practice. 
p g J | ‘ 
| The New American Machinist’s Handbook pre- 


the work NUTPLATE DRILL MOTOR | — this — information, in the form in 

, A portable power tool used on | Which you can t understand and use. it. 

Write Today .. . tor spacemaric Bulletin | jutpiate installations. 
and name of your nearest dealer 


Payable in tastaliments 


Here is a treasury of the kind of machine 
shop information that will help every man to 
save time and avoid trouble in his own work, 


PRODUCT ENGINEERING CORPORATION | ‘2 £0 sbsad cn any sob with confidence, and to 
47 ST. JOSEPH STREET © ARCADIA, CALIFORNIA | ‘ 
| See for yourself what this modern metal- 


Manufacturers of power hand tools and accessories for the nation’s aircraft and manufacturing plants | working guide can do for you. Look the book 


CIRCLE 289 READER SERVICE CARD | over for 10 days free. Pay on easy monthly terms 
c ea A —______—. | if you decide to keep it. 








From the American Machinist Library 1 mecow. in, Boe Ce. Dent. FA-t2-15-88 


Send me Le Grand’s the NEW AMERICAN 
MACHINIST’S HANDBOOK for 10 days’ ee 
tion on approval. If satisfactory I will send (check 
one) [) $3, plus few cents for delivery costs in 10 
days and $2 a month until $11 is paid, or £ full 
purchase price of book. (We pay delivery cost if re- 
mittance accompanies this coupon. Same examination 
and return privilege.) 


of Tips for Top Shop Men 


O you kaow just what you have in material and equip- 
ment inventories? If you don’t, you'll drop more dol- 
lars than you think. It isn’t necessary to know how many 
peanuts there are in the barrel (as one store clerk attempted 
to discover) but you must know how many barrels, and 


(Print) 
Name 


Address 
City State 
Company 


Position 


For and terms outside U 


how rapidly one is used up. 
write MeGraw. Mill iat WLY-C. 
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Costs down, production up with Continuous-Cast Bronze Castings. There’s 
no question about it—Asarco’s unique process for producing continuous-cast shapes can save you 
money in many ways. And help you toward a better product in the bargain! For one thing, the alloys 
produced by continuous casting meet the same specifications as other castings but in performance, 
they're measurably superior. In fact, their greater strength and hardness open the way to cost-saving 
substitutions. And second, there’s no greater production efficiency than working with the shapes you 
want in the continuous lengths you want, in dimensions cioser to final finished parts. Write today 
for the cost-saving story on continuous castings. Continuous-Cast Products Department, American 
Smelting and Refining Company, Perth Amboy Plant, Barber, New Jersey; on the West Coast, King- 
well Bros., Ltd., 457 Minna St.,San Francisco; in Canada, Federated Metals Canada, Ltd., Toronto 


and Montreal. 


CONTINUOUS -CAST DEPARTMENT OF 


ANVdNOS ONINIZSY ONY ONIMIBWS NYDINSaWY 


q 
z 
A 
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Pett St St ae 
Here is a comprehensive and author- 
itative guide to the use of coated 
bOS44844 abrasives in industry, covering their 
, nature, advantages, applications, and 
efficient methods of use. 
COATED ABRASIVES 
ShbbS60088 | OO 
Prepared under the direction of the 
Coated Abrasives Manufacturers’ Institute 
422 pages, 6 x 9, 543 illustrations, $8.50 
be & This book shows you how the abra- 
sives are manufactured and describes all 
factors of their profitable use in the 


metalworking (ferrous and  non-fer- 


rous), woodworking, leather, glass, and 

plastics industries, in applications rang- 

ing from heavy material removal to 
fine polishing. 


You'll find complete coverage on many 





important advances in automatic ma- 
chinery and in applications such as strip 
scouring, preplate finishing, and con- 
tour finishing. Special topics such as 
cutting oils, coolants, and lubricants 
7RAND RAPIDS specifically for use with coated abrasives 
are thoroughly discussed and illustrated. 


ESTIMATING MACHINING COSTS 


This practical manual gives you proved 
ways to insure reliable cost estimates of 
machine-tool w. 8. 
Parsons, California State Polytech Col- 
lege. 366 pp., 112 illus., $8.00. 


HOW TO SUPERVISE PEOPLE 


4TH EDITION JUST PUBLISHED- 

Deals with all the problems of hiring, 
reprimanding, firing, winning coopera- 
tion, training workers, delegating au- 
thority. By A. M. Cooper. 4th Ed., 250 


rere = 
PRODUCTION PLANNING 
AND INVENTORY CONTROL 


Explains new concepts in inventory con- 
trol and production planning along the 
lines of operations research thinking. 


CIRCLE 291 READER SERVICE CARD 
By J. F. Magee, Arthur D. Little, Inc. 
- ; 330 pp., illus., $7.50. 


What's Ahead? .. . see Page 2 ses REE EXAMINATION 


] McGraw-Hill Book Co., Dept. AM-12-15 
327 W. 41st St., New York 36, N. Y. 
| | Send me book(s) checked below for 10 days’ exami- 
| nation on approval. In 10 days I will remit for 
book(s) I keep plus few cents for delivery costs, and 
| return unwanted book(s) postpaid. (We pay delivery 
costs if you remit with this coupon—same return 
| | privilege. ) 

| © C.A.M.1.—Coated Abrasives, $3.50 

| 

! 

L 


operations. By C. 


GALLMEYER & LIVINGSTON CoO. 








Yes, American Machinist's “Chips” column on page 2 of each 
issue forecasts coming events in future issues, and also points 


u ind-the- ; : 
p behind-the-scenes stories of how current articles are gath- ] Parsons—Estimating Machining Costs, $8.00 
Teak, Prod. Planning & inv. Control, $7.50 


Name 





ered and written. Form the “Chips” habit—read it every issue. 


Address 





City 


American Machinist 
330 W. 42nd St., New York 36, N. Y. 


Company 


Position 


For price and terms outside U.S. 
write McGraw-Hill int’l., N.Y.C. AM-12-15 


| 

| 

| 

| 

| 

! 

: | 
| Cooper—How to Supervise People, $4.95 | 
| 

| 

| 

I 

| 

| 

| 

! 





CIRCLE 293 READER SERVICE CARD 
CIRCLE 294 READER SERVICE CARD p> 





_ FOR SAFETY’S SAKE 


BUY 


| 


~ 
. 
. 


‘| 


VACU-BREAK 4 


There’s a big difference in safety switches—a difference 
between maximum safety and halfway safety—low 
maintenance and excessive maintenance. These differ- 
ences are readily apparent when you look at the design 
and operation of the BullDog Vacu-Break Clampmatic* 
Safety Switch. 


THE VACU-BREAK: Contacts are housed inside compact 
arc chambers which have very little air space. When 
contacts are “‘broken’”’ under load, arcs can’t build up 
because of the lack of oxygen. Pitting and burning of 
the contacts are reduced to the absolute minimum. 
Maintenance is virtually eliminated. 


POSITIVE SWITCHING: For positive safety, the Vacu- 
Break switching mechanism does not rely on tricky 
toggles or springs to trigger the disconnect operation. 
The operating handle is directly connected to the con- 
tact heads by means of a sturdy metal rod. Push the 
handle ““OFF’”’ and the switch is off! 


Vacu-Break heads are connected directly to the switch handle. No toggles 
or triggers . . . no tricky springs. No danger of switching failure, either. 
One of several exclusive BullDog Vacu-Break features that set the 
performance standards for the industry. 


. a as ‘es WNC ED sini: AK HEAD 


“1s 4) 


CLAMPMATIC SPRING 


# 


MOVABLE CONTACT SLUG 


Close-up of Vacu-Break head shows movable contact slug inside the 
compact, oxygen-limiting arc chamber. Clampmatic spring assembly . 
assures bolt-tight contact, speeds “break”. This combination guarantees 
positive, safe operation, long switch life. 





WITHSTAND 100,000 AMP FAULT CURRENT: Vacu-Break 
Clampmatic switches equipped with current-limiting 
type Amp-Traps** were subjected to 100,000 amp 
short circuit current. The switches were undamaged. 


Play it safe! Compare, recommend, buy . . . BullDog 
Vacu-Break Clampmatic Safety Switches. They cost 
no more than other switches . . . yet give you the 
maximum in safety and performance. © BEPCO 


*Vacu-Break and Clampmatic are registered trademarks of the BullDog 
Electric Products Company. 
**Amp-Trap is a registered trademark of the Chase-Shawmut Compary. 


BOGG00GF 


BullDog Electric Products Company, Division of I-T-E Circuit Breaker 
Company, Detroit 32, Michigan. BullDog Export Division: 13 East 40th 
Street, New York 16, New York. In Canada: BullDog Electric Products 
Co. (Canada) Ltd., 80 Clayson Rd., Toronto 15, Ont, 





ye Bonne GREAT NAMES IN INDUSTRY 
REED RoW Gy produce MORE for LESS with 


The story at PEECO can best be para- 
hrased — “... known by the company they 
eep...” The long list of companies that 

now ‘produce more’, because PEECO vi- 
bratory feeders are engineered to work, 
reads like America’s industrial “Who's 
Who”. PEECO’S technical knowledge in 
parts feeding can help you schedule one or 
more parts at a given rendezvous at a pre- 
determined rate per hour and oriented to 
the exact position desired. Obviously this 
generates great savings. Let PEECO sales 
engineers help you ‘produce more’. Send 
for new literature on the latest feeding 
technique. 


AUTOMATION DEVICES inc. 


32nd and BRANDES STS.,ERIE, PA. + PH 4-6320 


THE WORLD'S LARGEST EXCLUSIVE OF VIBRATORY PARTS FEEDERS 
CIRCLE 295 READER SERVICE CARD 

















BEVEL GEARS AND 
BEVEL PINIONS 
WITH LONG STEMS 
RIVETERS — PIONEERS in 


their line — head rivets from 
smallest to 34” diameter 
either by NOISELESS SPIN- 
NING or VIBRATING 
HAMMER method — Sizes to 
meet all needs — Types in- 


clude Vertical and Horizon- Aa ALL TYPE GEARS 
tal Multiple Spindles. 


Write for literatare and don't 
forget to send samples. 


THE GRANT MFG, & BILGRAM GEAR & MACHINE WORKS 
os atten 7 ted by 6s 1217-35 Spring Garden, Philadelphia, Pa. 
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EUCLID CRANES 


These two EUCLID machine tool as- 
sembly cranes share the work with the 
unit in the foreground handling sub-as- 

| semblies, and the higher capacity, 2-hoist 
crane in the rear lifting small assem- 
blies os well as heavy completed ma- 
chines. 
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% EUCLID HOISTS 


5 Series H 5 





Manufacturers who handle machines 
or materials in their operations will want 
the EUCLID CRANE CATALOG and the 
SERIES H HOISTS circular. Write today. 


THE EUCLID CRANE & HOIST CO. 


1267 CHARDON ROAD e CLEVELAND 17, OHIO 
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BETTER MACHINING STARTS WITH ALCOA SCREW MACHINE STOCK 
z'-32 NS 2 
AD. .3235—.3202* 
#65 prilf03s") Thread to within two 
usable thread of 











DO YOU MAKE a 
PARTS LIKE THIS? —_—__eem 


Time Per Pe.: 1.4 Sec Date: 7-21-55 


Machine: 4" Dav.-Mod. “8 Materia! Size: % He | Material Grade: 2011 


3000 


Feed Gears : 60-30-60-80 


Threading t. Total Usable Rev. Pc. : 45 


Surface Speed: 340 Stock Ft. Per Min Min. Index Time: 2/5 Sec 


SEQUENCE OF OPERATIONS 


T T T 
OPERATION 5 LEV. | FEED | CAM NO. | TOOL 


1—Box .338” dia . | 2055 % Pick-up Std 


Center | Pick-up Std 
| 

6 Point 

| 2 Drill 


#20 Floating 


Circular 
#101 H&G Die Head 
#20 Floating 


Circular 


Atcoa® Aluminum Screw Machine Stock gives three times more 
parts per pound than steel or brass. Of course, it’s easier to move, 
stock and handle. 

A free-machining metal, aluminum turns at remarkable feeds and __siide-rule calculator for every screw 
speeds —1,000 ft/min is common. Aluminum retains the surface fin-  7°furemene Seow Machnnn volosble itt ae Side te the beat 
ishes produced by machining. You can polish, buff, brush or burnish it. SPRRECIE CEES Sy YRPSTE Sa oo aleninom waiee 

Aluminum doesn’t punish tools. There’s minimum down time for 
maintenance. Less heat, too—you can use lighter oils. Because 
aluminum resists corrosion, parts don’t deteriorate in storage. 

Find out morg about better machining with ALCOA Screw Machine 
Stock. Here’s how to do it: 

@ Meet Tom Conroy, ALcoa’s field consultant. He’ll 

be glad to demonstrate aluminum’s advantages. 

See coupon. , ALCOA THEATRE 

® Ask for immediate stock delivery by calling the Fine Entertainment 
_(Mearest ALCOA sales office or distributor. po en i 





Aluminum Company of America 
868-M Alcoa Building, Pittsburgh 19, Pa. 


Yes, I'd like to— 
[_] hear from Tom Conroy 
[] have a copy of your book and a Speed Chart 


Position_ 





Commer... ee 








Address__ <4 ee 


| 
| 
| 
| 
| 
. 
| 
| 
| 
! 
| 
1 


a rep _____TZone a 
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| MickERs. 


| MAGNECLUTCH. 





-~ £ 
Gaertner Toolmakers’ Microscope used to measure 


> 


typical piece part. Co-ordinate range 4” x 2 
Precise measurement to 
0.0001” and 1 min. of arc 
Gaertner 
Toolmakers’ Microscope | 


Here is a reliable, easy-to-use micro- 
scope for precise measurement of piece 


The most versatile and dependable 
clutch for power transmission and torque contro/l... 
MAGNECLUTCHES lick the toughest application problems 


The Vickers MAGNECLUTCH consists fundamentally of two rotating concentric 
cylinders coupled by dry magnetic particles under the influence of a magnetic field. 
With no direct contact between clutching surfaces, there is no wear; life of the 
MAGNECLUTCH is exceedingly long. Torque is easily regulated by varying the 
magnetizing coil current. 

Unlike all other industrial clutches, torque transmitted is independent of speed. 
Since starting and running torques are the same, there is no grab or chatter — 
acceleration or braking periods; operation is extremely smooth. Torque is transmitt 
at zero slip with 100% mechanical efficiency. MAGNECLUTCHES have a broad 
range of operating speeds, provide torque limiting, fast response, and can be easily 
and remotely controlled. 

The many unique features of MAGNECLUTCHES make them the most versatile 
and dependable clutches available, whether for tension control, cycling (start-stop) 
operation, torque limiting, controlled acceleration, wind-up, starting of high inertial 
loads, or constant torque transmission. Write for Bulletin 6000A 


Sales Engineering Offices: Boston * Chicago * Cleveland 
Detroit « New York * Washington, D.C. ¢ Los Angeles 


parts, tools, dies, thread gages, tem>lates, 
jigs, fixtures, etc. Ideally suited for mak- 
ing a wide variety of precision measure- 
ments and is especially valuable in re- 
cucing rejects in production work. 
With the Gaertner Toolmakers’ Micro- 
scope you make direct, non-destructive | 
measurements — no contact, no distor- | Pre CIRCLE 301 READER SERVICE CARD — 
tion, images are sharp and clear. It is a 
basic measuring instrument for inspec- 
tion depts., gage labs, tool and die and 
model shops, industrial and research labs. 
The Gaertner Toolmakers’ Microscope 
has been proven in use by U. S. Govern- 
ment Gage Laboratories, and by prime 
contractors anc their subcontractors. 
With all parties using the same measur- 
ing instrument, insrection procedures | | 
are co-ordinated and disagreements and 
rejects minimized. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RANO CORPORATION 


ELECTRIC PRODUCTS DIVISION 


1879 LOCUST STREET + SAINT LOUIS 3, MISSOURI 


EPA 6100-1 





ROCK and ROLL 


CAN YOU SWING e 


A heavy duty 
40” swing lathe, 


Features that help you get 


built to handle that occasional large swing ROLL 
HIGH SETTING AND REPEATING ACCURACY 
Low, compact built-in rotary stage reads to 


up to 60” 
1 minute of arc throughout 360° range. 


Minimum overhang of stages é 
Full 2” precision-lapped lead screws with cor- 

rection device. Write for 

Straightforward, direct, uncomplicated optical 

system “It's a Dual Spindle” 


Features that assure you of 
EASY, CONVENIENT OPERATION 


Independently rotatable cross hairs in protrac- 
tor ocular si up measurements, simplify 
measuring procedure 

Convenient location of ocular eyepieces for ease 
of reading. | 
Built-in transformer and plugs for all 
illuminators 


Modifications and accessories to 
MEET YOUR EXACT REQUIREMENTS 


Thread and radius templates, camera and spot- 
ting attachments, fine motion focus, vari: dle 
magnification available 

If you have a special measuring problem, our 
staff of representatives will be happy to consult 
with you. The service and engineering facilities 
of the manufacturer are always immediately 
available to help you. 


Write for Bulletin 147-56 

Designed and manufactured by 

The Gaertner 
Scientifie Corporation 


1259 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 


BOUE & EMMES 


MACHINE TOOL COMPANHY 
125 CALDWELL DRIVE 
CINCINNATI 16, OHIO 


MACHINE TOOL CENTER of the WORLD 
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You get good, predictable performance from a solid 
cold heading die only when the die steel you use 

is uniformly tough and strong through the core of the 
bar. But the core of the bar can only be as uniform 

as the core of the ingot it came from. 


That’s why Carpenter developed the MEL-TROL 
process. MEL-TROL uses the best quality control tools 
made, precise melting techniques, and an 
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MEL-TROL 


at work . 


exclusive, patented ingot design, to turn out tool and 
die steels—such as H-9 Double Header for cold 
heading dies—that are more uniform through the center 
and have greater freedom from segregation and 

flaws than any other tool and die steels sold today. 

A call for H-9 Double Header to your nearest 
Carpenter representative—right now—is your very best 
answer to the problem of unpredictable 

performance in cold heading dies. 


The Carpenter Stee! Company 

Main Office and Mills, Reading, Pa. 

Alloy Tube Division, Union, N. J. 

Webb Wire Division, New Brunswick, N. J. 

Carpenter Stecl of New England, Inc., Bridgeport, Conn. 
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MUCH MORE-for LESS! §f 


with C_ZeveZHenre 
ROUGHNESS METER 


The Roughness Meter was designed to 








do more than any other surface meas- 
urement instrument at a price within 
the range of any budget. 


More VERSATILE—with less equipment you can 
measure the widest range of surface shapes— 
outside diameters down to .030"—inside diam- 
eters as low as .25”. 


More ACCURATE—less arguments. Precision cal- 
ibration and construction exceeds all military 
and industrial standards 


More VALUE —lower cost. You will save from other CLEVELAND PRECISION INSTRUMENTS 
SSS to CORE aver Se Oot © Ona INDI-AC—Ultra-Precision Electronic INDI-RON—Ultra-Precision Roundness, 
oquipment Height Gage Squareness and Concentricity Gage 


More CONVENIENCE—less confusion. The easi- MICRO-AC—Electronic Micro- INDI-AC Jr.—General purpose precision 
est to operate. Clearly marked controls, skids, Comparator goge. Battery and AC operated 


adjustable tolerance hands. PAR-AC—Electronic Production AU-MAC—<Automatic Machine Control 
Gage and Positioning Systems 


C Llervelan oe _ INSTRUMENT COMPANY 


6220 East Schaaf Road ° Cleveland 31, Ohio 


CIRCLE 304 READER SERVICE CARD 











DRILL ’EM 


This new | cy 
MORRISON = | J AT A TIA ce 
KEYSEATER a ‘ Parte 
can make = ae with a 


* Covers area up to 221’ 
* Adjustable to’any hole pattern 
* Fits any drill press 


Install it in your shop. Its low cost will amaze you. Watch it pay 
for itself. You can quickly eliminate costly production tie-ups 
caused by waiting for expensive ouiside services. This is not an 
ordinary keyseater. The Morrison Keyseater is quality built with 
machine tool accuracy. Practically anyone can operate it. It has 
automatic feed, automatic stop to cut off feed at given depths, auto- 
matic relief to back the work away from cutters, automatic cen- : p 
tering, automatic lubrication. NO BRUSHINGS REQUIRED. Cuts = 
keyways 1/16” to 1". 


: 
| 
‘ 


p 
Want a demonstration in your plant? Write | 
THE D. C. MORRISON CO., P. O. BOX 1017E, Cincinnati 1, Ohio vs and we'll arrange it with your nearby 
Pleast send Free ‘‘Keyseater’’ Catalog, showing specifications. Commander Distributor 


NAME a 
COMPANY é LP omrmander umec.co 
ADDRESS WY KINZIE RT, Cones + - staan 
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Need more machine work space? 


This chuck gives you 28% more capacity 


If capacity of your present machines is hampering production efficiency, put Magna- 
Lock Model CL Electromagnetic Chucks on those machines and gain 28% more working 
height under grinding wheels and cutting cools. 

Model CL combines the advantages of famous Magna-Lock holding power and fast, 
easy loading and unloading with a low 2-7/8 inch overall height. This rugged all-welded 
steel chuck saves time and money on grinding, milling, welding, drilling, sawing and 
many other operations. Model CL is available in seven sizes, from §” x 10” to 10” x 16” 


working surfaces. 
Send today for full details and the name of your nearest Magna-Lock dealer. Write 
or ‘phone Dept. A-128. 


HAanchet, MAGNA-LOCK CORPORATION 


BIG RAPIDS, MICHIGAN, U.S.A. P. O. Box 816 Telephone 815 








Designers and mokers of a plete line of magnetic chucks and devices. 


Sm & sw 


Rectongulor, rotory, vertical face, swiveling and ongvlor Electrical ond permanent Magna- Vise permits magnetic chucks 
elevation electrical chucks and permanent magnet chucks magnet sine chucks to hold non- magnetic materials 


48-hour repair service—electrical and permanent magnet chucks—any moke. 


Parallels, V- blocks 
and top plotes 
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If ever a compliment could cut 
the ground out from under a man 
— you just read it. Just make 
sure your management never 
says it about you. 

Once upon a time, business 
moved at a slower pace, and peo- 
ple and things were sort of tidily 
pigeonholed. So many companies 
were wedded to a single product, 
a modest plant, simple process- 
ing, comfortable competition, 
family ownership and one-man 
rule. 

Once upon a time, you could 
be a specialist in a particular 
part of a particular business, live 
within narrow walls, and every- 
thing was just dandy. No longer! 


tion. Companies, products, indus- 
tries, have cross-bred like crazy. 
Anybody’s business is every- 
body’s business. Being “an ex- 
pert” is always essential in 
depth, lacks much in breadth. 
Look ahead, read ahead, get 
ahead. Open up this magazine, 
and start reading as you never 
have before. In the past, your 
eye instinctively has spotted the 
pages concerned with you and 
your job, and you’ve read this 
material and used it. Now, take 
the next big step. Read the stor- 
ies involving other job functions, 


other men’s brand of problems 
in your field. Get on speaking ac- 
quaintance with all the phases 
and facets of your business — 
what one McGraw-Hill publisher 
so aptly calls “Cross-Communi- 
cation.” 

You see — you, yourself, are 
really two men... one well- 
versed in your specialty .. . the 
other, well-informed on “the big 
picture”. And this same one Mc- 
Graw-Hill publication is edited 
to satisfy both of you. How well? 
Read on, and be pleasantly and 
profitably surprised. 


McGRAW-HILL SPECIALIZED PUBLICATIONS 


The most interesting reading for the man 


Today, job isolation is stagna- 


most interested in moving ahead 
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MATTISON 


HIGH:POWERED 
PRECISION 


GRINDING 
METHODS 


Mattison’s diamond-head machine 
design keeps belts clean and cool at 
Atlas Steels, Limited 


More production per square inch of 
abrasive belt—that’s one of the ad- 
vantages of Mattison’s four-roll 
head design at Atlas Steels, Limited, 
Welland, Ontario. 

The obvious reason for long belt 
life is longer belts—more time be- 
tween cuts for cooling. Another is 
that these 243-in. long belts undergo 
four “flexes” instead of two, giving 
them a better chance to “break 
loose.”’ 

But long belt life is not the only 
advantage of a four-roll head. Qual- 
ity is higher, too. For one thing, the 
belt doesn’t ‘‘wrap”’ on the contact 
roll. A flatter angle of attack per- 
mits the belt to conform more 
closely to the uneven surfaces of the 
sheet. This produces a better scratch 
pattern and accounts for the in- 
comparably high finish obtained on 
many jobs. 

Specialization is another factor. 
In the Mattison head, one roll aligns 
the belt, one drives it, and another 
applies the pressure. The fourth is 
an idler and simply increases flexing 
action. Separation of the contact- 
ing and driving functions means 
motor pulsations cannot be trans- 
ferred to the finish. 

These features have paid off in 
higher quantity and easier control 
of quality at Atlas. Company offi- 
cials estimate that not two sheets 
in a million are lost due to ma- 
chine performance. A #4 finish is 
consistently produced on as many 
as 150 tons of stainless sheets per 
month. 


Fig. 1— General-purpose petroleum base lu- 
bricant is applied by swabbing. 


American Machinist ° 


How to stretch belt life 
polishing stainless to 74 finish 


Fig. 2— Belt replacement on the 50” machine requires less than five minutes’ downtime. Belts are 
243” long and range from 50 grit for roughing to 120 and 150 grit for finishing. Plain rubber con- 


tact roll is 35 durometer. 


Fig. 3—Simplicity of controls means the operator can concentrate on the fine points of pro- 
ducing a #4 finish. Cutting speed is 3600 sfpm. Stock removal averages .003 in. 





Less than 2% downtime. 


Two Mattison No. 455 abrasive belt 
grinding and polishing machines 
are frequently used on 24-hour pro- 
duction schedules and yet have re- 
corded less than 2% downtime since 
1952. In the words of one Atlas 
official : “Performance has been fail- 
ure-free with downtime restricted 
to scheduled maintenance once or 
twice a year.” 


December 15, 1958 


MATTISON MACHINE WORKS 
Rockford, Illinois Phone 2-5521 

Want More Information ? 

Write for free literature de- 
scribing the Mattison No. 455 
Reciprocating Table Sheet Pol- 
isher or No. 456 Pinch Roll 
Grinder for single-pass work. 


| HIGH-POWERED 
S PRECISION 
er CsSuRFAcE GrinveRs 
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casio SEARCHLIGHT SECTION wvensinc 


EMPLOYMENT e« BUSINESS 


DISPLAYED RATE: 


EMPLOYMENT OPPORTUNITIES: 
Commission. 


$21.80 per 


EQUIPMENT & BUSINESS OPPORTUNITIES: $17.00 per inch for all adver- 
tising appearing on other than a contract basis. 


Commission. 


AN ADVERTISING INCH is measured % inch vertically on one column, 3 


columns—30 inches—to a page. 


inch. Subject te Agency 


OPPORTUNITIES 


words as a line. 


Not subject to Agency 


EQUIPMENT—USED or RESALE 


UNDISPLAYED RATE: 


$1.50 a line, minimum 3 lines. To figure advance payment count 5 average 


BOX NUMBERS count as one line additional in undisplayed ods. 
DISCOUNT of 10% if full payment is made in advance for four consecutive 


insertions ef undisplayed ads (not including propesals). 


SEND NEW ADVERTISEMENTS TO CLASSIFIED ADVERTISING DIV. OF AMERICAN MACHINIST, P. O. BOX 12, N. Y. 36, N. Y. 











@astern Rebuilt Machine Tools 


THE SIGN OF QUALITY — THE MARK OF DEPENDABILITY 


INTERNAL GRINDERS 
Type 1G 103 Grenby, m.d. 
No. 5 Bryant, m.d., latest 
Model 5Y Bryant, m.d. 
No. 16—16” Bryant, m.d., hydraulic hole grinder 
No. 16CRI6 Bryant, m.d., latest 
No. 16—22" Bryant, m.d., latest 
No. 16—38" Bryant m.d., latest 
No. 16-A—28” Bryant, m.d. 
No. 24—36" Bryant Hole & Face Type, m.d., late 
No. 24-P—26" Bryant, m.d 
No. 24—21* Bryant, m.d. 
No. 24-L—36" Bryant, m.d., late 
No. 24-LW—36" Bryant, m.d., late 
No, 649-16" Van Norman Automatic Oscillating 
Radius, m.d., latest 
No. 70A Heald, m.d., latest, 1945 
No. 72A3 Heald Full Universal, m.d. 
No. 72A3 Heald Gagematic, m.d 
No. 72A3 Heald Sizematic, m.d 
No. 72A3 Heald Plain, m.d 
No. 72A5 Heald Plain, m.d 
No. 73 Heald Airplane, m.d., latest, new 
No. 74 Heald Long Base, 1945 
No. 74 Heald Extended Bridge Type, m.d 
No. 74 Heald, Plain Long Base, m.d., 1943 
No. 74 Heald, m.d. 
No. 75A Heald, m.d., latest 
No. 81 Heald Gagematic, Sizematic, m.d. 
No. 81 Heald Plain & Sizematic, m.d. 
No. 104 Rivett, m.d. 
No. 172 Heald Plain Adjustable Gap Hydraulic, m.d. 
Model LY Springfield Crown Type Vertical Univer- 


sal, 
* Seno FOR COMPLETE STOCK LIST 


PLAIN CYLINDRICAL GRINDERS 
No. 5 Brown & Sharpe Plain, m.d., 1942 
No. 20—10" x 18” cap. Brown & Sharpe Plain, m.d. 
4x12” Landis Type H Knee Hole Type, m.d. 
6x15” Cincinnati Plain Hydraulic, m.d. 
6x18" Cincinnati Model EA, m.d. 
6x18" Landis Type C Hydraulic, m.d., late 
6x18" Norton Piain Grinder, m.d. 


10x18" Cincinnati Plain Hydraulic, Model ER, m.d., 
3 


Filmatic Spindle, 194: 
10x18” Cincinnati Model EA, m.d. 
10x18” Norton Type C, m.d., latest 
10x36” Cincinnati Hydraulic, m.d. 
10x36" Norton Type C, m.d. 
10x36" Landis Type CH Plain, m.d. 
10x48” Cincinnati Model ER Plain Hydraulic, m.d. 
14x36” Landis Type C, 1945 
16x96” Cincinnati Plain, m.d. 
16x40°x 120" Cincinnati Plain Heavy Duty, 1953 


16°x120” Landis Type B Plain H.D. Hydraulic, m.d., 


late 
18°x36” Landis Type C, m.d. 
18°x72” Norton Type C, mechanical, m.d. 
23°x36" ce Norton Type C, m.d. 
23°x72" ce Type C Norton Semi-Auto. Hydraulic 
25°x72” Landis Type C, m.d. 
42°x72” ee Norton, m.d. 


THE EASTERN MACHINERY COMPANY 


1004 Tennessee Avenue, Cincinnati 29, Ohio 


ME rose | 











WORLD'S LARGEST STOCK 

STAMPING PRESSES 

SQUARING SHEARS + PRESS BRAKES 

REBUILT and GUARANTEED 
WILL LEASE WITH OPTION 


TO PURCHASE, OR 
WILL FINANCE OVER LONG TERM 








JOSEPH HYMAN & SONS 
TIOGA, LIVINGSTON & ALMOND STS 


’ Philadelphia 34, Pa Phone GArfield 3-8700 





WANTED 
TO BUY 


WARNER and SWASEY 
5-spindle Chucker 


Contact Kenneth R. Lung 
or Louis Wozer 


THE TAIT MANUFACTURING CO. 
DAYTON, OHIO 














AUTOMATIC SCREW MACHINE 


For Sale—GREENLEE—2%”" four spindle auto- 
matic screw machine new in 1953. This machine is 
recent enough and in good enough condition to in- 
terest a buyer of new equipment. Equipped as it 
is, it would cost about $34,000 new now; but we 
offer it at $18,000. 
THE CUSTOM GEAR COMPANY 

648 College St., South Bend 28, ind. CEntral 4-5188 





- 2039 EAST GENESEE + 





OVER 1,000 NEW AND 
MACHINE TOOLS IN 


TE 


MILES .. 


SAGINAW, MICH. PI 


FALK 


MACHINERY COMPANY 


Every Item Gucronteed as Represented 





Mo. 3, No. 4 Cincinnati Vert. & 
Horiz. H.S.D.T. Mills, Late Type. 

24", 42"', 54°" BULLARD Vert. Turret 
isthe. eh. Hd., Side Hd., M.D. Spiral. 


No. 4, 5 WARNER & SWASEY Univ. Prese- 
lector Turret Lathes, Bar Feed & Chucking. 


j 24°" x 24"' x 96°" MATTISON Hyd. 
Barnes 











Surf. Grinder. Mag. Chuck, 
Mag. Separator. 


3°11", 3'x13"" Cinci-Bickford Super Service 
Motor on Arm. Radial Drill. 
12"* x 36" NORTON UNIV. CYL. GRINDER 


6450, 675B BLISS Hi Prod. Press, 
ol . 














Feed, Scrap Cutter, Vor. Sp 
Dr., Late Type. 





V2B x 30°’ Pratt & Whitney Deep Hole Drill. 


No. 1A WARNER & SWASEY Univ. Preselec- 
tor Bor Feed & Chuck. Late Type. 


| 32°" x 12" centers FARREL Traveling 








Table Type Roll Grinder, Excellent 
condiiton. 


6" x 18 NORTON Hydraulic Horiz. Sur- 
face Grinder, Perm Chuck. 


No. 2112A EXCELLO Borematic Single End 
Double Head, Late Type. 


OVER 1000 eae y TOOLS AVAILABLE 
IN STOCK . . . SEND US YOUR INQUIRIES 


BUY FROM STOCK 10 WARD S1 
Telephone ROCHESTER 5 
BAKER 5-5887 N.Y. 




















SALESMEN. 


WANTED: REPRESENTATIVES. 


@ Exclusive territories ~ a in al! industrial 
areas for the sale of importea and do- 
mestic machinery fines we distribute na- 
tionally. 

Wonderful oppor unity for aggressive men 
who seek a real tuture. 

Long established, with branches trom 
coast to coast, we ‘inance, sent and 
lease, as well as stock huge inventories 
of new and used machinery. 

@ Complete résumé will get action. 

Sales Manager 
AARON MACHINERY CO., INC, 


45 Crosby St., New York, N. Y. 


—— 








Somebody — Somewhere, 
needs your idle equipment! Reach thet 
buyer quickly and economically thru the 
“SEARCHLIGHT SECTION” 
The meeting place of Used Equipment Bayers 
ond Sellers 
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SEARCHLIGHT SECTION 





MACHINE TOOLS 


FOR SALE— FROM STOCK 


RBG — Rebuilt & guaranteed 
RCG — Reconditioned & guaranteed 


AUTO Tic 
iva" Warner & Swasey 6 "Seal. (1955) $24,500 


BOREMATIC 
245 Heald, Dbl. End, 4 Spdi, RBG (1947) 12,500 
DUPLEX BROACH 
5 ton—42” Cinci., Vert. Hydro. (1950) 6,500 
HORIZ. BAR 
5” Sellers, 60x96 table, Aux. Spdi, (1943) 44,500 
MULT. DRILL 
48 Adj. Spdi. W7 Baush RCG (1943) 12,500 
GEAR SHAPER 
615A Fellows w/48 gears RBG (1953) 6,950 
INT. GRINDER 
109 Bryant RBG (1947) 6,950 
ROTARY SURFACE GRINDER 
16A2 Blanchard Autom. Sizing (1948) 6,950 
T. R. LATHE 
1020S—i2 x 20” Rivett, 3500 RPM, 
RBG (1950) 4,750 
HD LATHE 
27 x 84” Monarch, 505 RPM, —y (1942) 12,500 
TURRET LAT 
=3 Warner Swasey, Barfeed Rca (1951) 7,450 
TURRET LATHE 
*4 Warner Swasey, Barfeed, RBG (1942) 5,850 
HORIZ. MILL DIAL TYPE 
22 Cincinnati, 1500 RPM, RBG (1942) 5,950 
MULTIMATIC 
'6°—8 Spdi. Bullard D, Dbi Index (1942) 10,500 


All Machines Carry Regular 30 Day Return 
Privilege Guarantee 


"MIDWESTERN" 
336 Midland Bank Building 
Minneapolis 1, Minnesota 

















SEARCHLIGHT 


Equipment Spotting 
SERVICE 


This service is aimed at helping you, the 
reader of “SEARCHLIGHT,” to locate re- 
built and used machine tools and equip- 
ment. Not currently advertised. (This serv- 
ice is for USER-BUYERS only) No charge 
or obligation. 


How to use: Check the dealer ads to see 
if what you want is not currently adver- 
tised. If not, send us the specifications of 
the equipment and/or components wanted 
on the coupon below, or on your own 
company letterhead to 


SEARCHLIGHT EQUIPMENT SPOTTING 
SERVICE c/o American Machinist 
Classified Advertising Division 
P.O. Box 12, N.Y. 36, N.Y. 


Your requirements will be brought prompt- 
ly to the attention of the equipment deal- 
ers advertising in this section. You will 
receive replies directly from them. 


Searchlight Equipment, Spotting Service 
c/o Classified Advertising, 

AMERICAN MACHINIST 

P. ©. Box 12, N. Y. 36, N. Y. 


Please help us locate the following equipment: 


NAME 
TITLE 
COMPANY 
STREET 


CITY ZONE STATE 
12/15/58 


M 0 & a y America’s outstanding merchants, 
manufacturer and distributor of ma- 
MACHINERY CO. | chine tools for over half a century. 


A partial list of the country’s largest and most diversified stock: 








BETTS “CONSOLIDATED” 100” Vertical Boring AMERICAN 14” x 72° ec “‘Pacemaker’’ Toolroom 

Mill; heavy duty; actual putes 102”; max. height Lathe; swing 18/2”; late type. 

under rail 78°; PRT; M.D.; late type. AMERICAN 24” x 240” ce Heavy Duty Engine 

GIDDINGS & LEWis £340T Horiz. Boring = Lathe; late type. 

4” bar; table type; table size 36” x 96”; wit LODGE & SHIPLEY 20° x 144” ce Model X En- 

high speed aux. spd!; late type. gine Lathe; heavy duty; late type. 

GIDDINGS & LEWIS #350T Horiz. Boring Mill; MONARCH 18 x 72” ce Model CBB Engine 

5” bar; table type; table size 48” x 84"; with 2° Hee Heap Rapio Traverse; late type. 

on. SS ee Se ee ee . LIBBY Model 4H-12 Univ. Turret Lathe; Chuck- 

GIDDINGS & LEWIS #360F, 6” bar; Horiz. Bor- ing; eross sliding turret 12%” hole thru spindle; 

ing Mill; floor type; 6” main spdle; 2° high speed late type. 

ee Sey eae as eee Se Se ee WARNER & SWASEY #4A Univ. Turret Lathe; 

SELLERS 4” bar Horiz. Boring Mill; table type; Saddle Type; 12” hole; chucking; late type. 

wae oe oy 8 Bees type. . , CINCINNATI 245-60 Duplex Miller; Hydromatic; 

GLEASON <14 Straight Bevel “Modified Coni- table 20” x 90%”; late type. 

Sax Type” Gear Generator; Double Teel; Fer i caRNEY & TRECKER #39KM Univ. Miller; 

ee a eee wens Cane heavy duty; table 64” x 15%”; late type. 

—— #17 Combination Tester & Lapper; late VAN NORMAN #£36SU Univ. Miller; High Speed; 

ype. 0 L, . ; ; 
table 14” x 64"; New 1953. 

BARBER COLMAN Model {6-11 Type T Gear Y - 

Hobber; cap. 12” dia.; D.P. 3; for gears & splines; are . ny mn Miller; Dial 

late type. ype; tabie 2” * 4; le 


GOULD & EBERHARDT #72H Gear Hobber: KEARNEY & TRECKER #3H Ver. Miller; High 
Univ.; cap. 90° dia; D.P. 1%; with differential: | Speed; table 64” x 13/2"; late type. 

auto. infeed mechanism ; TANGENTIAL CUTTER PRATT & WHITNEY “KELLER” Model BL- 
HEAD: late type. 2416 Profiler.& Miller; 3 spdie; cap. 24” x 16"; 
NEWARK #5 Univ. Gen, Hobber; cap. 72° dia.; late type. 

D.P. 1%; face cap. 70°; M.D. PRATT & WHITNEY 40° Model M-i69! Ver. 
PFAUTER Model R-6 Gear Hobber; Universal; Profiler & Miller; late type, 

cap. 234° dia.; D.P. 34”; with differential, _— GRAY 48” x 48” x 10° Planer; 4 bende; PRT; Box 
infeed; TANGENTIAL “CUTTER HEAD: M. Table; Clapper Box Lifters; D.C.; M.D 

LANDIS 16” x 120” ce Type B Plain Cyl. Grinder; LIBERTY 144" x 76" x 48° Convertible Openside 
hydr.; late. Planer. 

eg 16” x 216” ce Type B Plain Cyl. Grinder; CLEVELAND 334” Model A Auto. Screw Machine; 
hydr.; late single spdle; late type 





CLEVELAND 73,4” Model A Auto. Serew Machine; single spdie; M.D. 
KANE & ROACH Cold Former; 6 stands; 12” dia. x 1742” wide rolls; 
late type. 

SIP =7 Jig Borer; table 51” x 28”; ver. head; left & right hand side 
heads; LIKE NEW 

PRATT & WHITNEY #1—'2B Jig Borer; table 12” x 24"; New 1954- 
1955, 


PRATT & WHITNEY #2A Model 3644 Jig Borer; table 22” x 24”; 
Late Type. 

PRATT & WHITNEY #4€ Jig Borer; table 36” x 72”; with ELEC- 
TROLIMIT Measuring System; late type. AS ILLUSTRATED. 
t 





Write today for complete catalog 


MOREY MACHINERY CO., INC. 
383 LAFAYETTE STREET, NEW YORK 3, N. Y. 











ADDRESS BOX NO. REPLIES TO 
Box No. Classified Adv. Div. of this publication. 
Send to office nearest you 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave 
SAN FRANCISCO 4: 68 Post St 





SELLING OPPORTUNITY WANTED Ft SELECT MACHINE TOOLS 
Manufacturer's Representatives, well estab- (|a—Warner & Swasey Turret Lathe Preselector Head 
lished, covering North half Texas, calling on In- late type guertment of tooling 
dustrial Supply Distributors, desire additional 22) Cinelnath Dial Type Vertical Mill, power feed to 
lines, —— of Tools, aw Parts, Ma- Sit? celamn Amerionn Wetlewlsaré Gadiel Brill, moter 
terial. RA-9427, American Machinist. on head, 12 speeds, Ia 
518” column American Holewizard, motor on arm, 32 


os SPECIAL SERVICE 12 Morey Wert Slotter AC motor drive, 24” rotary table, 


Free Lance Mechanical Engi available to ;g-"s" 4): 96° centers Norton Type “C” Cylindrical 
follow-through your engineering sales leads in Grinder two gaps, swing 40” and 28” in gaps, mechan- 
New York — vicinity area. Qualified with 30 teal feed, late type. 

years experience to estimate, design and pro- © Bee & Emmes G. H. Lathe, {2 
mote the sale oi your mechanical equipment. 7 q . 

Contact Mechanical Engineering, Mr. O. C. Roy- suport - a industrial Shaper, vise, front 
ta Lowell St., Westbury, N.Y. (Ph. ED 3- 24” at enters Boye & Emmes G.H. Lathe, 12 


























epocds, t 6, taper. 

42” Sellar’ "Spiral iDrive Vertical Boring Mill, extra high 
column, 4 jaw chuck tab 

54” «Bullard spiral drive vertical boring mill, 30 HP 


“SEARCHLIGHT ” | 92° ‘ciitt die sae ye nrns,wit, ne 
IS 


of on column 


43” x 78%". 


Opportunity Advertising 
—to help you get what you want. 
—to help you sell what you no longer incinnati Machinery 
need 


Take Advantage Of It COMPANY 
For Every Business Want 3901 K 9 Ave., Cincinnati 26, Ohie 











“Think Searchlight First’”’ 
Phone TRinity 1-0853 
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al 
miller 


a al Nn a n 


B A\L IA NC 


ELECTRIC CONTROL WELDER 


Brings out BEST 
in TIG Welding 


This new Miller development improves quality, speed and 
range of tungsten inert gas welding in all automatic fixture 
and manual applications. Balanced wave (BW) character- 
istic results from new Miller balance control which elimi- 
nates the d-c component present in most welding currents. 
Output of the Miller BW welder is ONLY pure a-c, DELIVERS: 


Excellent arc stability 
Maximum heat 
Deeper penetration 
Faster welding speeds 


Complete particulars will be sent promptly upon request. 


o 
miller ELECTRIC: MANUFACTURING COMPANY, ING, APPLETON, WISCONSIN 


CIRCLE 310 READER SERVICE CARD 














From the American Machinist Library 
of Tips for Top Shop Men 


NLY two of your possessions increase in value pro- 
portionally with price inflation. One is time, the 
other knowledge. You can employ both productively to 


build security, or squander them. 











INDEX TO 
ADVERTISERS 


This index ix published as a con- 
venience to the readers. Every 
care is taken to make it aceu- 
rate, but AMERICAN MA- 
CHINIST assumes no responsi- 
bility for errors or omissions 


Acromark Company 
Allegheny Ludlum Steel Corp. 
Allen-Bradley Company 
Allis Company, Louis 
Aluminum Company of America 
American Brass Company 
American Smelting & Refining Co. 
American Steel & Wire 
American Tool Works Co. 
Anocut Engineering Company 
Armstrong Blum Mfg. Co. 
Armstrong Brothers Tool Company 
Automation Devices, Inc. 

Peeco Division 
Avey Division of 

Motch & Merryweather Co. 


Barber-Colman Company 
Bath & Co., Inc., John 
Besly-Welles Corp. 
Bethlehern Stee] Company 
Bilgram Gear & Machine Company 
Bliss Co., E. W. 
Boye & Emmes Machine Tool Co. 
Brush Instruments 
Div. of Clevite Corp. 
Buffalo Forge Company 
Bullard Company 
Bulldog Electric Products Company 


Carpenter Steel Company 183 
Century Electric Company 164-165 
Cincinnati Gilbert Machine Tool Co. . 173 
Cincinnati Milling Machine Co. 

Special Machine Div. 
Cincinnati Shaper Company 
Cleveland Crane & Engineering Co. 
Cleveland Instrument Co. 
Columbia-Geneva Steel 
Columbus Die-Tool & Machine Co. 
Commander Manufacturing Co. 
Cosa Corporation 
Cross Company 


Davis & Thompson Co. 
DeVilbiss Company 
du Mont Corporation 


Eastman Kodak Co. 
Special Products Div. 
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INDEX TO 
ADVERTISERS 


Page 


Economy Engineering Co. 160 
Euclid Crane & Hoist Company 180 


Federal Pacific Electric Company 76 
Fellows Gear Shaper Company 6-7 
Fenn Manufacturing Company 156 
Foote-Burt Company 117 
Fosdick Machine Tool Company 22-23 
Frauenthal Division 

Kaydon Engineering Corporation 154-155 


Gaertner Scientific Corp. 182 
Gallmeyer & Livingston Co. 178 
Gardner Machine Company 21 
Gates Rubber Company 149 
Gear Specialties, Inc. 83 
Gisholt Machine Company 52 
Gleason Works 3 
Goss & de Leeuw Machine Company 

Grant Mfg. & Machine Company 180 
Greenlee Brothers & Company 74 


Hamilton Tool Company 
Hanchett Magna-Lock Corp. 185 
Hardinge Brothers, Inc. 20 
Heald Machine Company 

Sub. Cincinnati Milling 

Machine Co. 2nd Cover 
Hendey Div. of Barber-Colman Co. 45 
Hill Acme Company 

Acme Machine Division 162 
Hoover Ball & Bearing Co. 161 


Industrial Distributors (Sales) Ltd. 151 


Kennametal, Inc. 
Kent-Owens Machine Company 84 
Kingsbury Machine Tool Corp. 168 


Landis Machine Company 8-9 
Landis Tool Company 

La Pointe Machine Tool Co. 
LeBlond Machine Tool Co., 
Leland-Gifford Company 
Linley Brothers Co. 

Lodge & Shipley Company 


R. K. 


Madison Industries, Inc. 
Mattison Machine Works 

M. B. I. Export & Import Ltd. 
McGraw-Hill Book Co. 
Metal Carbides Corp. 
Micromatic Hone Corp. 


Micro Switch Div. 
Minneapolis-Honeywell Regulator Co. 141 


(Continued on page 192) 








Double End Threading of 
280 Shafts per hour 


... with Davis 


& Thompson Automatic 


~ me” Ejection 


Here’s another example of Davis and Thompson Engineering 
of high production with a minimum of equipment. This GG-8 
horizontal threader is equipped with 4 spindles in each head 
and a 4 station fixture. It is one of countless threading 
machines that have been designed and built by Davis & 
Thompson since 1924. Both single and double end machines 
for pipe, conduit, shafts and similar parts in various production 
quantities have been produced. 
If you have work of this nature, call in a Davis 
& Thompson Representative. There is no obli- 
gation for this service. 

ADDITIONAL INFORMATION Get the complete 

story of the facilities available from Davis and 


Thompson. Write for this 8-page 
booklet today. Ask for Bulletin #1002. 


ee Do WAF-wolate il Matelanl okie) al Oxo} 


CIRCLE 312 READER SERVICE CARD 

















DNZTIT OIE the Genuine VERNIER CALIPER 
ISNOW STAINLESS STEEL rtHroucHour 


MADE OF 
AND THE FOLLOWING IMPROVEMENTS HAVE BEEN ADDED 
@ HARDENED PHOSPHOR-BRONZE adjustable gib retains accuracy 
@ SPECIALLY LONG VERNIER to read thousandths 
@ 3 GRADUATIONS - 1/1000" - 1/128" 
1/10 mm in beck 
lequest illustrated folder showing complete line of 
Mauser Toolmekers Calipers, Height Gages, Bevel Pre- 
trectors and Tool Stends. 
WEST coast Snares: SCHERR-TUMICO CO. - 3337 W. Olympic Blvd. - Los Angeles 19, Cal. 
200 AM LAFAYETTE STREET © NEW YORK 12, N. Y. 





GEORGE SCHERR CO., Inc 
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Precrtcoee TAPPING OF INDEX TO 


Zugl" AND BRITTLE MATERIALS || ADVERTISERS 
(Continued from page 191) 


Hamilton Super Sensitive, Small-Hele, 
Precision Tapping Machine. Miller Electric Mfg. Co. 
Capacity — .034” x 120 t0 ete Per oncgh Mfg. Co. 
Recent design change provides a 25” x04. onarch Machine Tool Company 
- Morrison Co., D. i 


simple homing devi 
Pen oe vote aa as a standard : Merse Twist Drill & Machine Co. 
HAMILTON 
SUPER SENSITIVE, SMALL-HOLE National Tube 
PRECISION New Britain Machine Company 
TAPPING MACHINE New Britain Gridley Machine Div 


and makes routine of such problem ee Cee ne 
work as the tapping of precision ; 
holes in thin metal sheets or in Oakite Products Inc. 163 
brittle plastics. Even improves per- Ohio Crankshaft Company 147 
formance in the tapping of blind Orban Inc., Kurt 139 
holes ! 

















Pacific Industrial Manufacturing Co. 53 


YOU 
Republic Steel Corp. 


will want full information about this Royal Oak Tool & Machine Co. 
important development ! : Ryerson & Son Inc., Joseph T. 


WE WILL FURNISH IT 


FREE 





ADDRESS 
ask for American Machinist 


BULLETIN No. 2463 THE HAMILTON TOOL COMPANY ADVERTISING SALES STAFF 
830 South Ninth Street 
Atlanta 3... M. H. Miller, 1301 Rhodes 
HAMILTON, OHIO Haverty Bidg., Jackson 3-6951 
Boston 16... T. H. King, J. H. Koch, 350 
Park Square Bidg., Hubbard 2-7160 


Chicago 11 . . . W. J. Haring, Bayard 
Nicholas, 520 N. Michigan Ave., Mohawk 
4-5800 

Cincinnati 8 . . . R. H. Anderson, 2637 Eric 
Ave., East 1-6110 

Cleveland 13 .. . Gifford W. Plume, Jr., 

REPRESENTED IN CANADA BY 1165 Illuminating Bidg., 55 Publie Square, 


P . S ior 1-7000 
Sykes Tool Corporation, Ltd., Georgetown, Ontario. . Gt gy i ane 
allas . « « Robert T. food, 1 Vaughn 
Sykes Tool Corporation, Ltd., 4950 Queen Mary Road, Montreal. Bldg., 1712 Commerce St., Riverside 7-5117 
Denver 2 . . . Johan W. Patten, Mile High 
Center, 1740 Broadway, Alpine 5-2981 


CIRCLE 314 READER SERVICE CARD Detroit 26 . . . W. J. Reichard, 856 Penob- 
scot Bldg., Woodward 2-1793 


Leos Angeles 17 . . . Robert Obenour, 1125 
West Sixth St., Huntley 2-5450 























New York 36 .. . D. G. Sawyer, Paul F. 
OVER 100 Cowie, 500 Fifth Ave., Oxford 5-5959 
Philadelphia 3 . . . J. P. Tiebout, 6 Penn 
Center Plaza, Locust 8-4330 
American Machinist Special Reports to the Metal- “ete ii 
° . . . ° St. Lowis 8 . . . Bayard Nicholas, 3615 Olive 
working Industries are currently available in reprint St, Continental Bldg., Jefferson 5-4867 
San Francisco 4 . . . R. C. Alcorn, 68 Post 


form. They cover as many subjects of vita! interest to St., Douglas 2-4600 

Europe . . . E. E. Schirmer, McGraw-Hill 
you. For complete list of titles, write Reader Service wad enya teruer mapas 
Department, American Machinist, New York 36. 


Michael R. Zeynel, 1, Rechmeigraben, Frank- 
furt/Main, Germany 
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MARKING MACHINES for ALL PURPOSES 


INDEX TO eURsnENNN® HEASS ; ; aps 
ADVERTISERS 4 eo ine Apu 


BAakone 
Poss ACHING.” 
S. K. F. Industries, Inc. 44 
Scherr Co., Inc., George 191 


Sealol Corporation 150 
Simonds Gear & Mfg. Co. 166 


Socony Mobil Oil Co., Inc., & 
Affiliates 142-143 


Square D Company 55 
Starrett Co., The L. S. 124 


Steelweld Machinery Division 
Cleveland Crane & Engineering Co. . 175 : CIRCLE 316 READER SERVICE CARD 


Sundstrand Machine Tool Company . 36-37 








Tennessee Coal & Iron 38 
Thompson Grinder Comapny 3rd Cover 


Timken Reller Bearing Co. 4th Cover R-O helps cut we 





United States Drill Head Company 
U. S. Graphite Co. 

United States Steel Corporation : ORDINARY 
United States Steel Export Co. GRIND CUTTING TOOLS LAST LONGER 
United States Steel Supply ® Chamfer blade | Leaves maximum metal behind cutting 
sharpened sepa- | edge to support it and grinds from edge 
Wi rately undercuts | 4 heel, eliminating feathers. You get an 


Van Keuren Company pilot. Casts burr ? 
Vickers, Inc. ‘ at baseofchamfer. | edge that gives more cuts per grind. 


Vickers Incorporated Number of grinds 
reduced. Pilot | TOOL INSPECTION REDUCED 


Electric Products Div. aed 
vas : . weaken ° ° 
\ i yea ow my, It is unnecessary to check every dimension 
Sub. y C : . of the tool after grinding. Hole diameter 
and depth of penetration is sufficient. 
172 Other dimensions are held automatically. 














Wales-Strippit Company 
Walker Co., Inc., O. S. 153 
OPERATIONS ELIMINATED 


Weldon Tool Comapny . 122 R-O GRIND , 

Westinghouse Electric Corp. 50-51 : intersecting edges; chamfer and spotface 
Wiedemann Machine Co. 140 wane —~ ae or pilot and spotface are ground without 
Winslow Product Engineering Corp... 176 || cast. Form relief undercutting at intersection. Burrs are not 
gives more grinds cast on work and need for deburring is 


as well as more eliminated. 


Yoder Company 150 cuts per grind. 
SCRAP REDUCED 


Inherent accuracy in relationship of depths 
of cuts, eliminated operations, reduced 
inspection and reduced handling of the 


CLASSIFIED ADVERTISING | 
v work piece contribute to lowered scrap 


F. J. Eberle, Business Mgr. . feet rb count 








EMPLOYMENT OPPORTUNITIES R-O UNIVERSAL FORM RELIEVING 

FIXTURE AND GRINDER 

EQUIPMENT ' Now available with swing-in optical comparator 
(Used or Surplus New) a and air actuated collet closer for more rapid 
For Sale 4 check of grind and more rapid tool interchange. 


ADVERTISERS INDEX | GRINDER DIVISION 
Acson Maiinery Conpany .. b ; Royal Oak Tool & Machine Co. 
29800 Stephenson Highway Royal Oak, Michigan| 


Cincinnati Machinery .......... , 
Custom Gear Company, The. ane Please forward your R-O catalog 
Firm 


Eastern Machinery Company ‘ : 
Falk Mill Supply Co., Inc.. ere | Address 
Hyman & Sons, Joseph : C ty-State 
“Midwestern” - / 

Miles Machinery Company .......... 
Morey Machinery Co., Inc. ............4. 
Tait Manufacturing Co., The 
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MULTI-MISTER INCREASES 
CUT-OFF WHEEL LIFE 40% 


TEST: 


Conducted by A. P. deSanno & Son, 
Inc., Phoenixville, Pennsylvania, on 
RADIAC type “‘C” machine, equip- 
ped with a 7!s-hp, 3600 rpm motor, 
operating a wheel spindle at 5000 rpm. 
Two resinoid-bonded abrasive cut- 
ting-off wheels — each 11%," in diam- 
eter and approximately .097” thick 
—were used to make 18 cuts apiece 
through a 1” cold-rolled steel bar. One 
wheel was used dry, the other was 
cooled by a DeVilbiss Multi-Mister. 


RESULTS: 


The 18 cuts wore the diameter of the 
dry wheel 7%".The wheel spray-cooled 
by Multi-Mister wore only °i"—a 14” 
difference in wear, or 40°, greater 
wheel life. 

A DeVilbiss Multi-Mister can also 
increase the life of your forming and 
cutting tools. Multi-Mister directs a 
chilling blast of air and coolant to 
keep temperatures down two ways: 
(1) the jet of expanding air dissipates 
tool heat instantly, and (2) the mist 
lubricates cutting edges to reduce fric- 
tion. Complete outfits start at $40; 
attach quickly and easily to any 
machine. 

So call your DeVilbiss representa- 
tive today for all the facts on mist 
cooling, plus a free demonstration of 
Multi-Mister on your own machines. 
Or write for Bulletin BC 1025. 


FOR BETTER SERVICE, BUY 


DeViLBISS 
R 


THE DEVILBISS COMPANY 
Toledo 1, Ohio 


Barrie, Ontario ° London, England 
Branch Offices in Principal Cities 
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more 











metalworking facts 


free 





from 











y~Nesl-lal=t-ie 
Machinist 


These handy, prepaid cards will 
bring you more data on: 


e PRODUCTS ADVERTISED 
@ NEW EQUIPMENT DESCRIBED 


also 


e COPIES OF CATALOGS 
OFFERED 


now 


EVERY ADVERTISEMENT,* 
NEW EQUIPMENT ITEM, 
AND CATALOG OFFERED 

IN THIS ISSUE IS NUMBERED 


* A few advertisements cannot be keyed 


and must be indicated by writing the Advertiser's | 


name at the bottom of the card. 


for full details on how to use | 


This card expires 2/15/59 


2/15/59 


This ond expres 





ary if mailed in the United States 





BUSINESS REPLY MAIL 
Postage will be paid by— 


Postage Stamp necess 


American Machinist 
330 West 42nd Street 
New York 36, N. Y. 





z 


Reader Service Dept. 





American Machinist 


330 West 42nd Street 
New York 36, N. Y. 


BUSINESS REPLY MAIL 
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. . « states Mr. Creighton Blanchard, toolroom superintendent 
at New Hampshire Ball Bearings, Inc., Peterborough, New Hampshire 


a 3 
GRINDER 


Here’s what Mr. Blanchard has to say about the 
new Type D machine: 


“We have three grinders in our toolroom— 
a Thompson and two competing machines. 
In our general toolroom grinding, espe- 
cially on carbide and hard metals, we find 
ihe Thompson Type D so superior that we 
have recently purchased another Thompson 
just like it. All our precision work goes on 
the Thompson.” 


ve 
“y 


Compare these features 


Steel roller anti-friction slides eliminate ball creep @ 5 inch table movement per turn of handwheel im- 
proves quality of finish and speeds up operations. 


. 


and increase rigidity. 
14" eas -_ P der 7” wheel @ No backlash, anti-friction ball nuts and screws on 
standard vertical capacity under / whee! at no cross feed prevent wheel from creeping away from 


extra cost with no loss in vertical capacity when using work in shoulder grinding. 
wet attachment. : . . 
@ Swing-out stop for table dog contact permits quick 


Solid support through entire length of bearing quill movement to wheel dresser. 


assures extra fine finish. @ Immediate delivery available. 


Send for descriptive literature on the new Thompson Type D Grinder. 


THE THOMPSON GRINDER CO. 


SPRINGFIELD, OHIO SURFACE 
“Keep 0v___ in mind for that daily grind” GRINDERS |. 





NOW IN OPERATION !. 


New warehouse to make your Timken® 
graphitic tool steel and 52100 tubing 
shipments faster than ever 


OW you can get shipments with more speed than ever 

before because our new warehouse for Timken‘ 

graphitic tool steels and 52100 tubing has speed built in. 
Here’s how the new warehouse helps you: 


WITHIN 24 HOURS of the time we get your order, we can 
have the material on its way to you with the help of ultra- 
modern handling equipment and methods. 


FEWER DELAYS EN ROUTE. We built our new warehouse 
on main railroad and truck routes in Canton, Ohio, for 
faster shipping. 


ALWAYS A FULL STOCK. Moving steel to the warehouse 
now takes only minutes because mill and warehouse are 


TIMKE 


side-by-side. This makes it easier to maintain full ware- 
house stocks. 

WIDE SELECTION OF STEELS. From the new warehouse, 
you can choose from over a hundred sizes of 52100 tubing 
and fifty sizes of 4620 tubing. Graph-Mo®, Graph-Air®, 
Graph-Tung®, and Graph-Al are available in more than 
ore thousand sizes. You can get Graph-Mo in hot rolled 
bars, rounds, squares, precision ground flats, billets or 
hollow-bar. 

Now, more than ever, when you want these steels fast, 
phone or write your order to The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable: ““TIMROSCO”’. Tapered Roller Bearings, Alloy 
Steels and Seamless Steel Tubing, Removable Rock Bits. 


STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 





